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Preface

It is logical to expect that agriculture as the dominant sector in low-
income economics would have a major influence on the pace and pattern
of apital formation. Since agriculture generates a high proportion of
total national income in such economies, onie would expect that changes
in agricultural production — whether induced by new investment, tech-
nological change, or fluctuations in weather — would substantially influ-
ence the total nationai income. This, in turn, would be expected to affect
savings and investment rates. Agniculture should have more direct in-
fluences on the level of capital formation both within agriculture and in
other sectors. Changes in technology and supply-demand balances should
influence the profitability of investment in agriculture and the size of the
income pool from which savings and invesunents are made In the non-
agricultural sector, cost structures are influenced by the prices of in-
dustrial raw-material crops produced in ugriculture and by the price of
basic food commoditics which comprisc a major portion of consumption
expenditures of the industrial labor force.

Unfortunateiy, we know relatively little of the historical relationship
between changes in agricultural production and savings and investment
in various scctors of the cconomy. We know cven less about the processes
by which changes in the agricultural .cctor may be translated into in-
Auences on oth~r scctors of the economy

Ujagar Bawa has examined these questions for the Indian economy dur-
ing the first 3 Five Ycar Plans He presents here data concerning changes
in agricultural production, with particular emphasis on the major fluctu-
ations arising from changes in weather and in quantity and composition
of savings and investment rates for various groups within the economy.
He has studied the structure of the industrial sector of the ecconomy with
particular attention to the importance of agricultural raw materials and
food on industrial costs He rocognizes the importance of the service sector
and particularly the government, since the gcovemment sector is influ.
enced by changes in the agricultural scctor and passes on that influence
to other sectors. Mr Bawa had constructed models dealing with relation.
ships between agriculture and other sectors with respect 1o savings and
investment and has traced the broad empirical relausnship between agri-
cultural production and savings and investments. He emphasizes the key
role of industnal raw-material crops in influencing industrial costs, in-
centives to invest, and investment rates.

Mr. Bawa brings to this study substantial experience in dealing witn
data from the Indian economy. Of most relevance in this respect was his



period with the Input-Output Section of the Planr ing Commission, Gov-
erument of India.

This study of the relation-hip between agriculture and other sectors
in apital formation iu e Indian cconomy is onu of a serics being con-
ducted at Comell University as pait of a USAID-financed coutract for
research on agricultural prices. \We are gratefl for the assistance provided
by the Agricultral and Rl Development Service of the War on Hun.
ger of USAID and., in parucular, to Douglas Caton, Norman Ward, and
Voyce Mack.

The broad progran of study, of whiciv this is a part, covers 3 major
areas of enquiry: (1) the rolc of prices in intersectoral income and capital
transfers; (2) the effcct of price relationsnips on agricultural production
and marketings: and (3) the factors affecting urban prices of agneulwural
commoditics. Thus, in total these studies are concerned with the effects
of agriculiural prices on the nonagricultural sectors of the economy. with
their effecte in the agricultural w2c.or, and with the manner in which
agricultural prices are determined. Over the course of the contract, a
substantial number of studies are under way in various countrics, dealing
with varicus w-pccts of the processss At the ccmp'ction of these stedies
an effort will be made to combine them into an integrated view of the role
and functioning of agnicultural prices in the development proccss.

A basic objective of the contract with USAID is to provide, in addi-
tion to uscfrl reseamch results, a stuctured r.warch expericnce so as
to enlag the pooi of trained manpower for the analysis of such problems.
For this purpose, the rescarch in this project is arvomplished primarily
by Ph.D. candidates at Cornell Univeraty who report their studies in
the form of doctoral dissertations. The definition of the overall project
has purposely been kept broad and flexible to facilitate the attainment
of this additional ubjcctive. This report by Ujagar Bawa is part of that
program and is based on his Ph . thesis entitled The Relationships
between Agricultural Production and Inaustrial Capital Formation in
India, 1951-52 to 1964-65, which was completed at Cornell University
in 1968. :

John W. Mellor
Ithaca, New York
October, 1969.



Chapter 1. Introduction

This study investigates the relationship between agricultural produc-
tion and industrial capital formation in India in the period 1951-52 to
1964-65.

Capital formation in the industrial sector af a developing economy
is essential to economic growth hecause underdeveloped areas are under-
equipped with capital in relation to their popnulation and natural re.
sources. Furthermore. replacement of 1 hackward technology in the in-
dustrial sector invanably involves expansion in the total capital stock.
Capital formation requires that a socicty divert part of its current pro-
ductive activity for immediate consumption and direct a part to the
making of real capital goods

The agricultural sector plavs a key role in contemporary theories of
industrial growth and capiel formation.' Most of the theories center
around a wage goods argument. In this conception, the supplying of sub-
sistence food for a growing whan labor force engaged in producing
capital goods is an important form of capital contribution from the agri-
cultural sector. Industnial development accelerates the growth rate of
agriculture by increasing the demand for wage goods, of which food is a
major portion. But 2 important aspects of the relationship between agri-
culture and industrial capital formuation are overloohed by these authors.
Fint, they neglect the contnibution of agriculture in providing raw ma-
terials to the growing industrial sector, agriculturally produced industrial
raw materials comprise a larger fraction of the total industrial costs than
do wages and salarics Sccondly, they view only 2 broad sectors of the
economy — agriculture and industry — and do not take into account the
role of government and the service sectors in the development process.
Wages and salaries arc relatively more important in the cost structure
of the service sectors than in the industrial sector.

My study analyzes the statistical relationship between agricultural pro-

‘Fei, J. C. H. and Ramis, G. Development of labor surplus economy. R. D. Irwin,
Homewood, 1Il. 1564

Jorgenson Dale W. The development of 2 dual economy. Econ. J. 71. June 1961,

Lewis, W. Arthur. Economic development with unlimited supplies of labor. Man.
chester School. Mav 1964,

Mellor, J. W. Towards a theory of agricultural development. In Agriculiure and
economic development. ed. by Bruce F. Johnsion and Herman Southworth. Comell
Ualv. Press, Tthaca, NY 1967,

Nicholls. W. H. The place of agriculiure in economic development. Pap. presented
Round Table Conl. Econ. Develop. partic. ref. Eant Asa. Comagori. Jap. Apr. 1960.
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duction and industrial capital formation for the perind 1951-52 10 1964-
65. Although it would improve the analysis to deal with a longer time
period, data for a period carlier than 1951-52 would oc too greatdly in-
Auenced by the eHects of World \War 11, the famine of 1943, and the
Partition of 1947. Alter 1964-65, the worst drought in recorded history
caused distortions that prevailed beyord the latest year for which data are
available.

Chapter I dcals with the structure and sources of capital formation in
the industrial sector and analvses of various related aggregate relation.
ships. In Chapter HI the vavious tramfer mechaniuns are exanuned from
the point of view of taxes. dircct investments, and the domesuc terms of
trade. This is followed by study of the duect influence of arricultural
productior on industrial investments through its cffect on prices of
industrial raw materials and wages (Chapter V). Chapter V' includes
analysis of the relatine importance of vanious consunpuon goo-ls for
urban and rural arcas, agriculwural-labor houscholds, and industrial work-
ers. As a related subject, agnculiural praduction and prices as they affect
the demand for industnal products are enanuncd  In Chapter VI the
indirect effects of agnculture on industrial capital formatuon by means
of government and scrvices sectors are discussed. An econometric model
based on a system of simultancous eqquations has been developed (Chapter
VI to show the interdepender.ce of agricultural production and industrial
capital fonnation. The conclusions and recommendations are summarized
in Chapter VII.

Chapter II. Structure and Sources of
Industrial Capital

Study of structure is essential to an understanding of the relative im.
portance of various factors that influence capital formation. Study of the
sources of capital shows how capital formation is financed.

Capital formation, for purposes of this study, has been defined in terms
of investment in (1) gross fixed assets such as land, buildings, plants,
and maclunery, and (2) inventorics of raw matcrials, inished goods, and
work in progress duning an Apnl-March peniod  This defuntion, gener-
ally, conformns with the definition adopted by the United Nauon; Sta.
tistical Office * Domwmestte caprtal formation is that part of a country’s cur-
rent output and imports not consumed or exported during the accounting
period, but sct aside as additions to 1ts stock of capital goods.

Concepts and dehinitions of capital formation. Statis. Off., United Nations, New York.
July 1958,
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Net capital formation is distinguished fron: gross capital forraation in
that it is measured after allowances have been made for depreciation,
obsolescence. and accidental damage to fixed capital. Conceptually, net
capital formation represents the 2dditions to fixed caputal (buildings,
other constructions and works, cquapment, and machinery) and working
capital (procducers’ stocks) available lor future production. But in terms
of data and their avalability, a considerabls amount of subjectivity goes
into the estimates of depreciation and the rate of obsolescence. Because
of this and linted avalability of data, we have been concerncd here with
gross, not with nct. capital formaton.

The structure of industry and of sources of capital differs somewhat
between the public and private sectors. ‘The sources of capital formution
for the private sector arc, broadly: (1) sell-Ainancing for small enterprises,
and (2) financing for large enterpriscs by way of self-inancing. loans from
the governent, nct imports, and miscllancous. The sources of funds for
the public sector are the revenue account and the capita! account, and
can be classificd as: (1) surpluses from current revenucs and public under-
takings, (2) surpluses from railways, (3) borrowings from public (net),
(4) small savings, (5) other Ludgeting sources such as the provident fund,
(6) treasury bills, and (7) net imports.

Indust:ial Structure

Estimates of capital structure for large- and medium-scale industries in
the private sector were derived from studies of the Reserve Bank of India
on juint stock companies. Matching data on smallscale industries were
not available, but the small-scale industries sector seems to represcnt only
10 to 15 percent of the entire industrial sector, as estimated by <ample
studies of the National Sample Survey.? The organized corporate sector is,
therefore, taken to represent the bhavioral pattern of the private indus.
trial sector. In omitting the small:sca.e industries sector. however, the
direct investments by agriculturists in such fornis as brick kilns and sugar
mills are undoubtedly underestimated.

For the entire manufacturing sector, which includes both public and
private industrial s«ctors. the structure has been constructed from the
input—output accounts for the vear 1959-19€0.¢ The data used for thus
purpose wcre obtained from Annual Survey of Industites (ASI) 1959.
Factories emplo ing 30 or moic workers with the aid of power or 100
or more workers without the aid of power were completely enumerated.
The remaining factories, cinploying 10 to 49 workers with the aid of
power or 20 to 99 work:rs without the aid +f power, were covered on the

‘Go\tn;m:m of India, Cabinct Secretariat. Nat Sample Survey Rept. 43: p. 7. May
1955-May 1956.

«Government of India, Planning Commision. Inter-industry table 1939. Unpub.
study. 1963, based on Annual survey of industries, 1959.
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basis of probability sample. Public, private, and cooperative sector owner-
ship limits oc all types were covered.

The structure of the Indian manufacturing secior for 1959-60, as
measured by gross value added, is presented in table 1.

The group of industries relating to the agricultural and agriculturally
based industries — processing and manufactine: foodstuffs, textiles,
leather, and products thereof -— accounts for onc-half of che gross value
added of the entire manulacturing complen  This s accountable pni-
macily between food, beverage, and tobacco industiies (29 percent) and
the textiles (17 percent). lron and steel and cement comnprise only 5
percent and 1 percent of the total gross value added.

The Reserve Bank of India (RBY) has been studying continuously the
joint stock companics on a sample basis, graduallvincreasing the coverage
from 750 to 1333 companmics. All government companies (as defined in
Section 617 of the Companies Act, 19536), bhanking. insurance and invest-
ment companics, compittnes and associations not lunctioming for profits,
and companics limited by guarsntees were excluded The companies in.
cluded represented about 79 percent of the entire nonfusncial, nongov-
emmental, publichimited-company sector i tenns of pand-up capital.
This sector is called the “private organized sector.”

The 1333 companics sunvesed are grouped wto 28 industries and 6
groups of industries The industrics, along with the major groups, are
-given in the Anncxure to this chapter. The relative importance of eacl
industry within cach group and in relation to other industries of other
groups has been examined from the standpomt of gross fixed assets, paid-
up capitai, and value added Industrics that have a dircct beaning on
agriculture, such as rextiles, edible oils, and tea. rubber, and colfee planta-
tions and a sample of those that are completels contrasung to agricul-
ture and known to be conventionally important. sucl as iron and steel
cement, clectric:.] machinery, cte., arc studicd. Analysis of the data for
the years 1960-61 to 1963-61 shows that the relatinc importance of various
industry groups remained almost constant over thins peniod.® In view of
this, the structure has been studied 1in detail only for 1963-G4.

The percentage shares for the sclected industry groups in respect to
paid-up capital, gross fixed assets and gross calue added in 1963-64 are
given in table 2 ‘The reiationships among industrics are similar for each
of the 3 measures

In terms of gross value added. the group processing and manufacture —
foodstuffs, textiles, leather, and products thercof represented the largest
share, about 40 percent The sccond in importance was the group of
industries consisang of :nctals, chemicals, and ther products These 2
groups comprised almost threc-fourths of the total value added in this
._‘BT:l'japr S The relationshup betiveen agriculiural production amd industrial

apital formation 1n India, 1951-52 to 1WA-65. Append 31-3.3. Thair lor degree of
PhAD.. Comell Univ.. lthaca, N.Y. Microl imed 1968,



Tebdle I. Iadustrtal structure, 1959

-, e —————
Lodustry Grom Total Groms value
output inputs®
rupees in crovest percest
Mining and quarrying: ................ 163.3 29.5 1338 (68)
fIroaore. ... ... ... e 6.7 2.4 4.) 0.2)
Coal.. .. .. . . oo e 94.9 17.0 7.9 3 3.9)
Other mining. ......o ooverienens | &7 10.1 s1.6 (25)
t
Procemsing and manufactures }
(foxdstuffs, textiles, leather, and
products thereol):. .. ... .. ... 26191 1,578.7 1,004  (529)
Fuod, beverages, and tobacco. .. ... 1,451.2 877.4 753.8 (29.0)
Rusucr and leather .. e 153.6 81.0 726 ()7
Jateand c- .. e e . 161.7 93.8 67.9 (33
Texules e e e 052.6 $26.5 326.1  (16.9)

Procemung and manulactures
(metals, chemicah, and products
theresl): . . JE 1,151.4 667.9 4835 (24.4)

Iron and steel . 236.6 142.8 938 (47)
Aluminum and uiher nonlc

metals. . o 18.6 12.7 $9 (03
Elecuncal equipment e 101.8 62.8 9.0 (20)
Pecelectnical equipment e 389 179.4 1395 (1.0)
7 ansport equipment. . . .. .. 237.9 132.1 105.8 } 5.3)
{osmicale Coee 212.0 121.3 90.7 4.6)
Feruluer. . C e 25.6 16.8 88 (05)

Proceming and manulactures '

(pot ebewhere clastified):.. . ..... .. 36).6 17.5 186.1  ( 9.4)
Cement. . 4“4 268 17.6  (0.9)
Glams, wood, and noametallic

industries ... .. . e 188.9 81.4 107.5 ( 5.4)
Paper and paper products. . ... ... 130.3 69.) 61.0 ()3)
Other industeies: . ... .. ..o 297.3 160.9 1364 ( 6.9)
Electricity generation and
UADMNIMION . .. .. . ....eaee 124.6 $3.4 71.2 (M6)
Petroleun and petroleum
by-products. ... ... .. 72.0 47.4 24.6 1.2)
Other industries . . .......... 100.7 60.1 40.6 21)
Towal. ... . . e e 4,594.7 26145 1,980.2 (100.0)
j————

Source: Cosernment of Indla. Planning Comm , Intcr-indus. Study Group. Cupud.
study lor 1959, based on ann. sutv. indus. 1959,
*nputs includc mates.al resousces, 1ransposts, trade marging, indirect taxes and non-
competitive imports.
41 Crore = 10 million.

sector. The subgroup fextiles formed about 32 percent of the total value
added and nearly 80 percent of this particular group of industries. Cotton
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Table 2. Strwcture of the private crganised sector of Industry, 1963-64

f————
Percentage shares
Nu:kbu -
. Grons l Grom
companii P‘“’,'“r fixed value
apital ) amen | added
Agriculture and allied activities
(including tea, coffee, and rubber
Plantations). . . . ... . 198 38 3.0 3
Mining and quarrying . B 60 2.2 48 4.1
Prceming and manufacture-
{toodstufls, texules, leather and
products thereof). e 490 0.9 354 - M7
cotlon textiles. . e 260 15.2 21.1 24.3
jute texules | ce 56 3. 4.5 s.3
wlk and rayon textibes. . .. . .. 10 22 28 1.6
woolen textiles N 7 —_— _— 0.4
cdible orls, etc. . e e 16 —_ —_ 0.6
(Subtotal textiles) .. ... 3N 213 22 3.6 .
Processing and manul«ctures
(roetals, chainicals, and
products thereof) . ... 291 363 33.2 N1
iron and steel.. ..., 2 0.5 11.9 7.4
Fanspo.talon equipment . ... .. 33 63 - 48 S.4
dectrical machinery, ete... . ... 45 30 1.9 37
ferrous and nonferrous
metr! prodicts. ... ..., 7 33 22 2.8
Proceming and manufactures:......... 118 18.7 14.9 11.¢
cement. .. ..... ..  ....... 133 5.0 4.4 28
Other industries. .. ...... .......... 16 13.1 1.1 8.6
Total. ... N 1,333 100.0 100.0 100.0

Source: Resave Dank of India Bul, Nov. 1968, as adapted by Ujagar S. Bawa, (sce
footnote 5, p. 8).

textiles comprised the bulk of the textile subgroup, amounting to about
77 percent, and the remaining 28 percent was contributed by jute, silk,
and rayon, and woolen textiles together. Edible vegetable and hydro-
genated oils, an important comumption-goods industry, contributed an
extremely small valucadded component — less than 1 percent. In the
nonagricultu. .1 industries, 1ron and steel contributed about 7 percent
to the total value added followed by 5 percent from the transport equip-
ment industry.

Public scctor undertakingy were classificd into 5 broad categories, with
a total investmenr o Rs. 2087 crores (table 3;. Deparunentat undertakings
like the Chittaranjan Locomotive Works, Perambur Integral Coach Fac

10
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tory, ordnance factories, post. and telegraphs workshops, etc., were not
included in the analysis of public sector undertakings. To study the im-
portance of the different industry groups, attention was confined to “run-
mng conceens” which, essentially, contributed to the industrial productive
activity ar.d formed nearly 90 percent of the completed undertakingy.
Hindustan Stee]l Ltd. was a Jistinct category since it formed atout 43
percent of the entire investment in undertakings covered by the above
categorization.

Tebte J. lavwtments la the pub’x sector by categocies, 196483

(Rupec \ Percent

| in crores)
I
Undertakings undc. construction . e 438.% 21.8
Running concerrs—Eindustan Steel Ld.... . ... . 88s.1 433
Runaing concemns—other than Hindustan Steel Ltd. .. 525.5 25.8
Promotional and devclopmental undefulunp ce e m 9 8.9
Financial institutions . . e 0.3
2,0)7.) 100.0

Seurce: Government of India. Burcau of Public Entcrpriscs, Depattment of Cabinet
Aflairs, Cabinet Secretanat  Annual report of the working of industrial and
commercial undertakings of the central gorerninent for the year 1964-65,
p. 4. New Delhi. 1966

The distribution of the total investment and gross value added by
different industry groups is shown in table 4.

Table 4. Imvestment and grem value added in public sector ladustry gromps, 1964-45

laveument I Groms value added
rupees in crores
%:tln«m ......................... g:g :3.7) 64 ( 29)
G i e e e .4) 69 )
Chemicals. . .. .. e . 198 9.7) 9 4)
Petroleum.. . e e 241 11.8) - -
Miging and matsraals. .. ..ol 158 7.8) S 2)
Avisto.. and shipping. .. . .......... 10t 5.0) 18 s)
l;::wm:l nstutions. . ... e 3 8;; —l- -
ilding and repainng uh:p. ............ 1 . -
Micellaneous. . ... .. . . ..., ... 78 38) 23 2 10
Special category®... ... . ...l - - 33 (16
Total...... RN e e 2,037 (100.0) 224 (100)
————

Figures within Lrackets show the percentage share of cach industry group.

Source: See {ootnote to able 8.

*Uodertakings with central government nvestment without diiect responsibility for
management.

1



An important indicator of the real performance of these projects was
their contribution to the total value added. On the basis of the sample
data, asset/value-added ratio in the public sector was more than twice that
in the private sector (table 5). One of the explanatons was that the
public sector was in iis infancy and that all the assets had not been
utilized to generate output to the same extent as had those in the well.
settled private sector. Scvondly, the public sector included newer equip-
ment and machinery purchased at much higher prices than their counter-
parts in the private sector.

Table 5. Public and privase sectors, amct/value-added ratios

Gross amecs | Groxs | Asset/value-
i value added . added ratio
|
rupees is crores
Public sector .. ... .. . . 1709 224 1.7
Private sector. .. .. . 3444 1029 b B )

Source: See {ootnote to tablc 8.

Sources and Pattern of Saving

To measure saving, the Indian economy can be divided into 8 broad
sectors: government scctor, comprising central and state governments,
local authorities, and departmentally owned as well as government com-
mercial undertakings, wovernment banks, and financial corporations;
corparate sector, includmg joint stock companies in the private business
sector, Industrial Creait and Investment Corporation. and cooperative
institutions; 2-.dd houchold sector, comprising individuals, noncorpor.ate
business (including agricultural sector), and private collectives such as
temples, educational institutions, and chartable loundations T'he house-
hold sector is further sulkhvided into rural sector and urban sector *

Saving is defined, in accounting terms, as the change in earned surplus
or eamned net worth of an cconomic umt. It con be calculated either from
the balance sheet as the change (excluding valuation changes) in net
assets or from the income account as the excess of current income over
current expenditure indluding distribetion to owners Nitional savings
is the sum of the changes in the carned net worth of all economic units,
estimated either from the income account or from the bLalance sheet.

Saving of the corporate sector

The corporate sector consists of nonfinancial Indian joint sto-} com.

*For detailed treatment of wiirces and methods of estimating saving, swe: Reserve
Bank of India Bulictins, August 1961 and March 1965,
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panies, banks, Industrial Credit and Investment Corporation of India,
noalife Indian insurance companies and cooperative institutions. Saving
of the corporate sector includes saving of the subsidiaries of foreign
companies; it does not include saving of the branches of forcign com-
panies since they are not joint stock companies. To cstimate domestic
corporate saving, saving of the foreign joint stock companies wouid have
to be deducted from saving of the corporate sector.

Saving of the corporate sector 1s represented by the retained carnings
of this sector. Retained carnings arc defined as follows: gross profits minus
interest minus taxes minus disbursed dividends. The retained earnings
an be obtained cither from the profit and loss accounts of companies or
from their balance sheets. From these accounts, the retained earnings are
obtained by deduction of distnibuted profits from profits alter tax. The
retained earnings of the entire nonfinancial public limited companies
sector are estimated by expanding. on the bass of paid-up capual. the
reiained carnings of a sample of public hmited companies. Life msurance
companies were regarded as mere conduits of saving: ic, their assets and
liabilities were treated as if they were owned by their policyholders as a
group, and variation in thair net assets was taken to represent saving of
the houschold sector. Thus no corporate saving came up threugh the hfe
insurance companics. The retained carmings of the non-hfe.insurance
companics were obtaned from the Indian Insurance Yecar Book The
revained profits of Indian scheduled and nonscheduled banks were esti-
mated on the basis of their income and expenditure data published in the
Reser = Bank's statistical tables relatung to banks in India. From the
balance of net profit or lons before tax were deducted the provinions for
taxes on profits, distributed profits, bonus payments to cmplovees, and
payments of gratuity for futurc vears with a view to cstimating retained
profits. The retaincd carnings of the Industrial Credit and Investment
Corporation of India (ICICI) wewe estimated on the basis of 1ts annual
reports and accounts. The retained carnings of coopcrative institations
were reprasented by the incrcases in their reserves and other funds, taken
from the Reserve Bank publications Statustical Statements Relating to the
Cooperative Movement in India. Thus the saving of the domestic corpo-
rate sector is the sumn of saving from public and private limited companies,
Indian banks (scheduled and nonscheduled), cooperative banks and in-
stitutions. non-life-insurance companies, and 1CICE, minus retained carn-
ings of Indian subsidiaries of foreign companies.

Table 6 shows the total saving for the economy and its breakdown into
the 3 broad sectors.

Saving of the household sector

For estimating saving of the household sector, the method adopted was
to find changes in the net asscts held by this sector. Household saving is
held in the form of (a) assets like currency, bank deposits and gold; (b)
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Table 6. Velume and patiern of saving, 1956-31 (0 1962-63

|
Govern. | Dometic | Household sector Total
Year ment cosporate |____ saving
secior | KO Ryl | Urban | Toral

tupees ia crores

19%0-51. . 89 (18) 32 (6) 148 (29) 234 (41) 382 (76) 503
1951-82. .. 171 (35) S8 (12) 151 (310 103 (22) 254 ($3) 433
1952-5y . 928 (2%5) 1 (=) 156 (40) 138 (3S) 294 (7%) I 393
1953-5¢. . 82 (16) 24 ( $) 169 (3M) 259 (48) 428 (79) ! 541
1954-5S . . 1 100 (12 S (7)Y 171 (21) 493 (60) 664 (31) | 817
1955-86. . " 117 (123 63 (4 171 (17) 668 (65) 839 (82) | 1019
1956-57.. . | 172 (16) ST (S) 178 (1N 640 (62) 818 (79) | 1047
1957-94. i 150 {200 17 (2) 170 (22) 426 (56) $96 (78) 763
1958-59 . $127 (18y 30 ( 4) 189 (22) 515 (89) 704 (81) | 861
1959-60. . | 185 (18)  S3 (S) 187 (19) S84 (38) 771 (77) 1009
1960-61. . . 215 (17) 96 (1 8) 201 (16) 723 ($9) 924 (7%) 1238
1961-62. . . | N2(26)  B6 () 201 (17) 611 ($0)  Bl14 (67) | 1212
1962-6) 356 (27) 91 (7) 197 (1S) 657 (51) BS54 (66) L1301

Figures within parenthesas show the pereentage shares of different sectors.
Source: Rewrve Bank of Indua Bul. p 323, March 1965,

financial asscts such as shares, securities, and insurance policies, and (c)
physical assets such as housc property. aguicultural implements, etc.
According to the Reserve Bank of India, saving of the houschold sector
averaged about 75 prreent of the total saving during 1950-51 to 196267,
while the shares of the government and the corporate sectors averaged
about 20 percent and 3 percent respcuvely (table 6) T'he "houschold”
ategory includes partnership and other roncorporate snterprises where
business-group decisions may influence the level and use of saving. How-
ever, such noncorporate saving iz wibhan arcas have claimed well under
10 percent of the estimate of total houschold saving over the period.
The average ratio of saving to national income increased from 5.3
percent in 1950-51 to 9.8 in 1962-63 (tablz 7) There was, however, a
slight decline in the rauo of saving to national income during 1951-52
and 1952-53, and again during 1957-38 and 1958-39. 2fter rising steadily
during 1953-54 10 1956-57. The explanation for this dechine was that the
years 1956-57 and 1957-58 were the mtial years of the Second Plan,
during which many investment schemes with a fairly long gestation
period were adopted. During this gestation periodd, the distnbution of
increased moncey incomes would obviously lower the marginal profits/
wages ratio, since the projects will not vield any profits during their con.
struction phase. Because the marginal propsansity to save ont of wage
incomes can be salely assumed to be lower than that to save out of profit
ancomes, the marginal saving/income ratio would tend 1o decline with
the decline in the marginal profits;wages ratio. This tendency, expected
to operate after a timne lag. was visible particularly in 1957-58; it was re.
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Table 7. Volume and pattern of saving of bouschold secter, 1956-31 0 196263

Net
Year Currency bank
deposits l
1950-51...... 74 19) =35 (- 9)
1951-52...... —105 (—41) —41 (—16)
1952-53. ... .. -2(-7 27 9)
1953-54...... 24 6) -8 (-2
1954-55... .. 91 2 14) M ( S‘
1955-56 200 ( 24) —(—
1956-57 St 6) S( 1)
1957-58 43 7) 3S( 9
1958-59 104 ( 13) 26 ( 4)
19%9-60 119 ( 16) 8 ( 8)
1960-61 144 ( 16) = 5(- 1)
1961-62 84 ( 10) 98 ( 12)
1962-6) 150 ( 18) a3 ( 9

Insurance
policies

O]

Net clams Corp.

Total:

Provident on & coop. Total Physical | financial
funds government | shares & amets and

wector securites physical

rupees in crores, at 194849 pric:s

30 (8 -—98 (-26) Ny 19 ( 4) 363 ( 926) 382
n (12) 63 ( 259 21 (%) -21 (-8) 275 (108) 254
41 (14) =35 (-12) 13 (4 41 ( 14) 253 ( 86) 294
75 (18) -S54 (-13) 23 ( 6) 80 ( 20) 348 ( 80) 8
93 (14) 4 7 4 (6 328 (50) 336 (30) 664
91 (11) 32( &) S&(6) 406 (48) 433 ( 22) 839
9 (1N 62 ( 6 82 (10) 312 (39) S06 ( oY) 818
98 (17) O 7)) SV (9" 329 (S)) 287 ( 48) 596
99 (14) (¢ ¥ (9 316 ( 46) 388 ( 5¢) 704
103 (1)) 12 (- 2) 48 ( 6) 356 ( 46) 415 ( 54¢) ™
136 (15) 19( 2) 53 (6 392 ( 43) 532 ( S7) 924
1M (16) —19(—-2) 69 (8) 421 ( S1)  3v) ( 49) 814
145 427 ( S1) 427 ( 49) 854

(17) -24(-3 5S6(7N

Figures within parenthacs reprerent peraentage of hourchold
Source: Reserve Bank of India Bul, p. 323, March 1965,

sctor’s mving.



inforced by the rise in food prices, which led to the increase in wage
incomes and the additional taxation, particularly, in the form of excise
duties. Further, the rise in food prices affected adversely the real incomes
and hence the capacity to save of the wage and salary carners in the non-
agricultural sector. The operation of all these factors was further accen.
tuated by a sharp drop in agricultural outpu: aad by the decline in proSts
in the cotton-textile industry, as a result partly of a decrease in the export
of cotton textiles and partly of the lower domestic demand for cloth. The
latter was due to the adverse cifects on real incomes in the nonagricul-
tural sector of a sustained rise in food prices As a result of all these
factors, saving of the corporate and the urban houschold «cctors declined
during 1957-58 and 1958-39, saving of the rural houschold sector also
declined slightly. The increase in saving of the government scctor was too
small to offset the decline 1n saving of the other sectors. The volume of
aggregate saving, therefore, declined sulstantially and the saving/income
ratio dropped also.

The volume and pattern of saving of the houschold sector (urban and
rural), which is the most important clement in saving in the cconomy,
are shown in table 7. This table shows the relative importance of financial
and physical elements in saving of the houschold s~ctor, and shows alwo
that the financial component has grown considerably at the cost of phasi
cal component. The financial assets (currency. net bank deposits, provi-
deue funds, insurance poliaes, cooperative and corporate shares and
“secarities, and net claims on gorernment sector), which accounted for onlv
4 percent of the houschold scctor’s saving in 1950-51, rose to around 50
percent of this total in 1962-63. The physical assets (house property,
agricultural implements, ctc) showed a complementary decline from Y6
percent to 19 percent. Among the financial assets, “shares and securities
and insurance policics” mmntained almost constant proporuons of the
total, while the “provudent funds” showed a definite increase duning this
period. The remaining components showed slight fluctuations around
the average rates.

Investment in urban honung. which forms a part of “physical assets,”
is estimated on the assumption that the net rental return on urban
housing is 7.17 percent. This assumption, as well as the share of urban
housing income in the total income from housc property, 1s based on the
studies of the Central Staustical Organization ((SO) entitled Propnsals
For a Revised Scries of National Income Estimates for 1955-56 to 1959-
60, and Estimates of Gross Capital Formation i India, 1948—9 to 1960~
61. Since estimates of urban rental income for the vears 1950-51 to 1954-
55 and 1960-61 to 1962-63 were not given in the CSO's above papers, they
were derived by assuming that income from urban housing rose annually
by 0.1 percent — the ratc that corresponds to the average rate of growth
of urban housing income from 1955-56 to 1959-62.
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Relationship between national income and saving

The series of data on national income as estimated by the Central
Staatistical Organizition and on saving estimated by the Reserve Bank
of India are presented in table 8.

Table 8. Nauonal iocome and domestic saving, 1958-51 to 1962-63

|
Nauvonal | Domestic | Increment | Increm:ot S/Y
Year income saving \n in rato
Y) (S) income saving
rupees in crores percaat

1950-51............ 8,850 503 8.7
250 (=) 20

1951-52............ 9,100 483 83
30 (=) %

1982-53............ 9,460 393 4.2
s70 148

195354 ... ....... 10,030 S41 S.4
250 76

1954-8S..... ...... 10,280 817 8.0
200 202

1985-56............ 10,480 1,019 9.7
520 28

1956-87............ 11,000 1,047 9.5
(=) 110 (=) 274

1957-58. ........... 10,8%0 763 7.0
: 760 9

1958-59............ 11,650 861 74
210 148

1959-60............ 11,860 1,009 85
870 26

1960-61........ ... 12,73 1,235 9.7
330 (=) 2

1961-62............ 13,060 1,212 9.3
250 8%

1962-63......... .. 13,310 1, 9.8

b=~ —

Sources: Covernment of India, Cabinet Secretariat, Department of Statistics, Centra:
Statistical Organization, Estimates of National Income, Delhi, various issues.

Reserve Bank of Inda Bul, p. 328. March 1968,

Trend lines fitted to national income (Y) and saving (S) data for 1950~
51 to 1962-63 are shown in figure | and their equations are:

Y = 8350.76 4 375.16t R* = 98
(15.125)

and S = 358.88 4+ 71.63t R' = 81
(10.20)

The rates of growth of national income and saving around their mean
values, as computed from the trend lines, are 3.4 percent and 8.3 percent
respectively. The marginal ratio of saving to income over the entire period
is about 18.6 percent.
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Figure 1. Relatlomship between national income and savimg, 1930-51 o 1982-83
(8t 194849 prices). Source: table &
The line of regression of saving on national income is:

S = —1241.67 + .1915Y
(.0255)

with a correlation cocfficient of 0.91. The marginal saving/income ratio
as alculated from this equation iz i5.2 percent over the whole period,

18



as compared to 18.6 percent calculated above. Similarly, the average sav-
ing/income catio is 7.7 percent from the regression equation, as compared
to 7.3 percent worked out otherwise. With a marginal propensity to save
of about 0.2, the investment multiplicr amounts to about 5.

The saving/income relationship after removing the trend! becomes

S' = —4.56 + .050 Y’ r=.79
(.018)
showing that even in terms of short-run fluctuations, the correlation
between saving and income 1s fairly high but not as high as when
including the secular trends.

Relationship between agricultural production
and national income

The data regarding the relationship of income from agriculture as a
proportion of the national income are given in tatle 9.

During the period 1919-50 1o 1964-65, the national income increased
at a moderate rate of about 3 pereent, whereas the income from agricul-
ture increascd at an annual rate of 1.2 percent. The contribution of
agriculture to the net national output has been declining during this
period from about 49 percent in 1949-50 to 43 percent in 1964-65.

The relationships of national income with agricultural production and
food-grains production from regression analysis are as follows:

Y = —964 4 1.136 X¢ r =97
(.071)

Y = —898 4 1.166 X' re 94
(.117)

These relationships, after eliminating the trend, become:

Y = 66.39 4 348 X'* r =5
(.165)
and Y' = 83.34 4 .176 X" re= 34
(.134)
where X’, X7 and Y’ are the agricultural production, food-grains pro-
duction and the nadonal income after eliminating the trends. As ex-
pected, there is a strong positive conclation between the national income
and agricultural production and food-grains production, the former being
the stronger. The romrelations do not remain so strong after the trend is
extracted. The lines of regression for national income on agricultural
production and on lfood-grains production run parallel 1o cach other. It
should be immaterial 1o pick either of them to explain national-income

'Noul_lomll)'. the sariables alter extracting their trend have a prime on (hem.
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Teble 9. Agricultural and national income, 1349-30 to 196443

b - —-—
Income Iadex of.
l:':‘dond from )
ome ‘ull(“f:'d a3 A‘"' I Fwd.

Yesr per- cultural grains Natoaal

(1) : centage | production | production | income

(at 194849 prics) | of (2 ! (1948-

(1949 = 100) 49 = 100)

@ ) @ m
(% 6)
100 crores of rupees

1949-50. .. £8.2 436 49.4 100.0 100.0 100.0
1950-51. . . s 434 49.0 95.6 90.5 102.3
1951-%2. . .. 2.0 4“4 48 91.% 2M.1 105.2
1952-5y. . 924.6 46.0 486 102.0 101.1 109.4
1953-54. . . 100.3 498 49.7 114.3 119.1 116.0
1954-5S. . .. 102.8 $0.3 489 11723 115.0 118.8
1955-96. . .. 1048 $0.2 479 116.8 115.3 121.2
1956-57. | 110.0 $2.5 4.7 1243 120.8 127.2
1987-96.. . 108.9 $0.1 460 115.9 109.2 125.9
1958-%9. .. 110.5 $5.6 4717 1339 130.6 134.7
1959-60. . 118.6 5S.1 46.5 130.3 127. 1371
1960-61. . .. 1213 $9.0 46.3 1422 1371 147.2
1961-62. . .. 130.6 $9.1 453 144.8 140.3 151.0
1962-6). ... 1M $7.9 435 132.% 130.4 153.9
1963-64 . . .. 139.7 $9.7 2.7 1426 135.9 161.5
19(4-65.... 150.5 65.0 43.2 157.6 149.1 174.0

Sources: Covernment of India, Cabinct Secretariat, Department of Statistics, Centnal
. Sutistaal Organuation, Estimates of Netionol Income.
Govermnment of India, Mimisry of Food and Agriculture, Directorate of
Lconomics and Statistics, Agricultural Situation n India, pp. 416-417. New
Delhi. Aug. 1965.
Reserve Bank of India Bulletn, April 1966.

behavior. The correlation, however, is slightly better between Y and X¢
than between Y and X!

Relationships between saving, agricultural production,
and terms of trade )
The trends and the growth rates of savirg and agricultural production
are summarized in table 10.
The relationships between different sources of saving are shown in
figure 2, and simple regression equations, after removing the trend, are
given below:

S'™ = 147.28 4 .068 §" r= 31
(.063)

(continued)



S’ = 148.40 4 2.142 §' r= 40
(1.502)

S™ = 295.71 4 2.228 S" r= 40
(1.617)

where S, S*, Seb, S8, and $t represent corporate saving, household saving,
urban and rural household saving, and total domestic savings, respec-
tively.

Table 10. Estimstes of trend cocfBcients loe saving, iqricultural production, asd
ratie of agricultural to manwl, ' prices, 10-31 o 1962-63

Saving Trend value Growth rate
Ra ia crotes percent

Corpoeate sector S° ... . . . 478 9.4
Rural households ™ e 4.47 .8
Urban houscholds S*>. .. . .. 45.08 9.3
Total houscholds 5% . e e, 49.55 7.7
Domaestic total avings $' .. . g 71.83 g;
Agricultural production X* (percent)......... .. 4.01 X

Relative peces: pt/p™. . ... ..... ... -.58 -.6

Source: Tables 6, 9, 21.

The correlation between saving in the corporate sector and in the urban
household sector, and also between saving in the corporate and total-
households sectors, is .4 each and is higher than the correlation between
saving in the co-poratc and rural household sectors. The correlation
between saving in the domestic corporate sector and the urban household
sector is rcal and important because the former may be increasing its
saving for the samc reasons as those for the total households sector. On
the other hand, the factors that cncourage increased corporate saving
would initiate more new issues. These issues (cooperative and corporate
shares and securitics), which form about 7 percent of the household
sector’s saving. would encourage saving trends there.

The relationship between different sources of saving and agricultural
production and the terms of trade are also illustrated in figure 2. The
regression equations fitted after extracting the trend from all the vari-
ables, are presented below:

Agricultural production:

S* = —79.08 + 1.043 X+ re= .23
(1.351)

$S* = 53.82 + .980 X* r =97
(.072)

(continued)
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S = —761.96 + 9.869 X r= .40

(6.905)

$* = —-717.30 + 10.960 X* r= 43
(6.89¢)

§* = —355.93 + 8.115Xe r=.30
(6.677)

Relative prices:

S* = 12394 — 981 p*/p~ r=27

(1.051) -

S* = 14210+ .064prp™ r = .08
(:238)

S* = 897.32 — 6.755 p*/p™ r= 34

(5.555)

S' = 103687 — 6.662p'/p= r=.33
(5.671)

X' @ 128502 — 8.224 prfp®  r = .39
(5.859)

There is almost perfcct correlation, as would be expected, between
saving in the rural houscholds and agricultural production. The corre-
lation coefficicnt between agricultural production ara ce* porate saving
is low at .23, whercas those for the urban houscholds and the total house-
holds sectors arc .40 and .13. There 1s a positive correlation of .3 between
agricultural production and domestic saving

The “terms of trade” p2; p s almost uncorrelated with the rural house-
hold saving and bears an inverse relavomdup with corporate, urban
household, total houscholds, and domestic corporate sectors, with corre-
lation coefhcients of .27, .23, 33, and .39 The relationslips presented in
figure 2 show better correlations between agricultural production, domes-
tic terms of trade, and the wiving components than those described above,
because of trend factor. These cocthacrts indicate the relationships in
terms of short-run fluctuations between different variables after trend
has been eliminated from their time series, the presence of which was
boosting the corrclations of these variables.

Sources of Capital in the Private Industrial Sector

The main sources of gross capital for nation an the organized industries
sector, which represents between 80 and 85 percent of the entire private
industrial scctor, arc industrial borrowings and depreciation provision.
The relative share of small public limited companies in terms of profts,
borrowings, and depreciation in the total corporate sector is small and
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has been omitted from this analysis. The relevant data relating to large
publiz limited companies appropriately expanded to represent the entire
nonfinancial, nongovernment corporate sector are presented in table 11.
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Tebls 11. Seurces ol investmaent, private indmstrial sextor, 1951-52 to 1964-65

Retained D iation I Groms (Profs +

Year penbits ance Borrowingy - Towl capital lovestmer.u
I for.nation X 19)
rupees io crores at current prices

38 (29) 42 (M) 5S (41) 138 141 27

11 (30) 41 (111) (=) 15 (=) (41) 37 41 7

20 (30) 44 (67) 2(3) 66 2 3

26 (22) 45 ( )8) 47 (40) 118 112 23

4“4 (30) (W 48 (1)) 145 158 28

38 (17) 55 ( 25) 127 (58) 220 299 13

18 ( 8) 62 ( 29) 133 (63) 21) 296 6

24 (16) 69 ( 46) So (38) 149 197 12

50 (39) 73 ( $7) 6 (4) 129 185 32

67 (24) 123 ( 44) 88 (32) 278 287 23

65 (22) 142 ( 48) 921 (3) 298 363 18

5S4 (16) 153 ( 46) 125 (38) 3 368 18

73 (19) 174 ( 45) 141 (36) jss 409 18

78 (17) 199 ( 45) 170 (38) 447 428 18

f

Figurcs within parentheses show the percentage shares.
Source: Rescrve Bank of India Monathly Bulletin, Scplember 1987, June 1962 and November 1966,



The net retained profits, internal resources, and total investible funds
are defined below:
¢ Sales prowreds + other income + closing stocks of finlaed goods and work.in-progress
= gross income.

* Opening stocks of finished goods and the work-in-progress + raw materials + salaries
and wage benefits, + b>d debis + exaise duties and cem + other manufacturing

expenses = working expenics.

¢ Crom income — working expenses — depreciation = gross profits.

¢ Crom profits — intercst — managing agents’ ranuneratinn = probits before tax.

¢ Profits before tax — tax provision = profits alter tax.

* Profits after tax — disbursed dividends = net retained profits.

* Net retained profits + depreciation allowance — replacement expenditure = {nternal
resources.

¢ Internal tesources + loans and borrowings, + investments by government = total
iavestible funds.

Borrowings include those from banks, statutory financial corporations,
debentures, mortgages, and others. The cquities have been excluded from
borrowings because the shares of working capital and actual investments
out of the equitics’ fund are not known. The “total” in table 11 is sup-
posed to represent the available resources for financing capital formation,
but this does not tally exactly with the actual capital formation. One
explanation for this discrepancy could be the different depreciation
allowances and incomplete replacement expenditure in the company
balance-sheet analysis for the same yen and for the same set of conpanies.

The profits and borrowings as percentages of total supply of investment
funds are shown in table 11. For the period 1951-52 to 196465, the
proportion of retaincd profits did not vary much around its mean value of
21 percent, except for 1957-58 when profits supplicd only about 8 percent
of the investments. That ycar, borrowings were the highest as a proportion
of the total invesuble funds. Over the entire period under consideration,
borrowings constituted about 36 percent, retained profits 21 percent, and
the depreciation allowance 43 percent of the total supply of investments.

retainea profis

The coefhicient, ——————— x 100, works out as 18 percent for the
investments

entire period.

The tread values and the rates of growth of real profits, borrowings,
depreciation, and the investments are summarized in table 12.

The rate of incrense of gross investments over the years 1951-52 (o
1964-65 was about 10 percent, and that for profits was 8 percent per year;
this lower supply of scll-investment funds was compensated by a higher
rate of 10.6 percent of borrowings to meet investment demand. The rates
of growth of depreciation, borrowings, and profits appropriately weighted
would give approximately the rate of growth of investment.
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Table 12. Estimates of trend vatues and rates of growth fer profits, becrowings. and
lavestments, private organized sector, 1951-32 o0 1964-65

Tremd vabee Rate of growth
Rs is creres perceat
Profs.... . S e . %09 8.0
Boerrowings. .. . e 26 10.6
lavestment .. . . 2876 9.8
Profit + investmenus (percent). . cee . -4 —-4.1
Depreciation. .. . Ceee 11.16 1.6
———

Sowvce: Table 11 modified in termis of consant prices.

For increasing profits, increasing income is a prerequisite and is borne
out by the following relationship:
¥ @ —2.10 4 .014 Y
(.003)
where #27 are the real retained profits and Yor :4e real income for the
industrial sector from the sale proceeds, closing stocks, and other incomes
to the enterprise. The correlation cocficient between »2¢ and Yeor is 0.83,
significant at cven a | percent level of statistical significince. This cor-
relation reduces 10 .5 1f the trend is removed from both these variables
tue still the regression cocfficient of £ on Y is significant at 5 percent, as is
seen from the revised fit:
w' m =213 4 025Y'
(.012)
The regreision of borrowings on the money supply shows a significant
regression cocfhcient with a corrclation coefficient of 0.75. The linear
regression equation in tni» case is;

B* = —77.34 4 059 m
(.015)
where B> is the borrowings by the industrial sector and m is the money
supply with the public, both variables being at current prices. Borrowings
and money-supply equation after extracting trends gives a correlation
coefficicnt of 4, showinyg that the existence of trends in both these vari-
ables was increasing their correlation. The revised equation is

B'™ = —130.94 4 098 m’
(.056)
The elasticity of boriowings with respect to moncy supply shows that a
1 percent change in money supply is accompanied by a .9 percent change
in the borrowings.
Profits and borrowings can be complementary in some situations and
supplementary in others. Borrowings may increase when profits increase
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because it is profitable to invest more than what profits alone would allow.
On the other hand, if profits decrease, borrowings may have to increase to
provide operating funds. As a result. the line of regression of profits on
borrowings shows little relationship once the trend is removed:

¥ = 17.33 4 .006 B’ ¢ = negligible
(.103)

Sources of Capital in the Public Industrial Sector

Sources of capital for the public industrial sector are shown in table 18.
The investment in the public sector from year to year ditfers from capital
formation shown by the total in column 5 of table I3 to the extent of
changes in working capital, financial investments, and deferred revenue
expenditure.

Table 1). Sources of capital, public industrial sector, 1960-61 10 196468

) | Changes in | )

Retained ! Borrowings cqu‘ily I Depreci- ' Tosal

Year profits ) capital aton (%)
| | @

rupees in aroces at current prices

1960-61....... 7.51 4.16 2615 $2.97 90.79
8.3) (4.6) (28.8) (58.3)

1961-62.. .. .. 6.61 74.84 2440 40.80 146,65
(4.9) (51.0) (16 6) (21.9)

1962-63. ... .. 13.20 5206 73.97 52.9 192.18
(6.9) (27.1) (38.5) (27.5)

1963-64.. .. . 15.51 $0.24 279.74 54.70 400.19
(3.9) (126) (69.9) (13.6)

1964-65. .. . 16.82 89.47 349.13 69.32 $24.74
(3.2) (17.1) (66.9) (13.2)

1965-66.. . . 59.65 270.77 753.39 270.74 1354.5%
(4.4) (200) (55.6) (20.00

Figures within brackets arc 1! percentage shares of different sources in each jear.
Sowrce: Sce footnote to table 3.

Because oi the limited profits, the bulk of the investments are inanced
through different forms of borrowings, changes 1n equity capital (some of
it is earmarked for working caputal), and the depreciation fund. The total
borrowings account for nearly 75 percent of the total supply of investible
funds for the public sector, as against 36 percent for the private sector.
The main reason for this dillerential is that e public sector is n its
infancy and requires unusually large sums trom outside because it is un-
able to generate cnough finances of ity own.

Table 14 compares caputa! cxpenditure in the public sector, aggregate
domestic saving, and external assistunce.
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Table 14. Public capital expenditure, aggregate domedtic maviag, and axtarnal
amistance, 1931-32 to 1962-63

p —
disoreem Ertermal amisuance
ent
Aggregate
Year (“‘:'(:‘L‘M saving ;aﬁz wiPlhiul
governments) ance assis!
rupees in crores at 194849 prices
1951-82..... ... ... ... . 440 48) 16 1%
19%2-83..... ... .. ... 303 393 n 26
1983-84. ... ..... ... .. 46) 541 n b o)
1994-5%. ...... . ... . 7 817 52 St
1988-%6. .. . ... ... .. 847 1019 76 7%
1956-87. ... ... 1041 1047 145 106
1987-58. . ... ......... 1220 763 257 13
1958-59. . . e 1153 861 276 19%
199-60... ... ... R 1342 1002 338 234
1960-61. . . . 14N 123% 419 224
1961-62. .. . . .. . 1626 1212 3¥ 251
1962-63. .. . 1906 1301 449 326

Sowrcer: (1) Govemment ol India, Minntry of Finanar. Budgets of the sates and
central gosernments.
() Reserve Bank of Indiz Bul, March 1963.

The trend lines ftted to the data for capital expenditure, er.ternal
assistance, and saving show the following results:

Table 15. Estimates of trend values and rates of growth of rapital disbursements in
the public sector, aggregate savingy and external auistance, 1951-52 to 1962-43

Trend value Rate of growth
Ra in crores percent
Capital disbursement 16 . el 1385 12.9
Aggregate saving: St .. L L L L 749 8.4
External asustance:
(1) including P.L 480 . . .. 435 218
(2) excluding P.1. 480. .. .. .. ... . . 283 20.4

Source: Table 14,

This confirms an obvious result: the aggregate saving was not adequate
to meet the necds even of capiial eapenditure in tive public sector, much
iess for the entire economy. Foreign assistanre filled dic gap. The regres
sion equation of publicsector capital expenditure (I8) and aggregate
saving (S') is:

Is = -281.89 4 1.58¢ r= 91
(0.22)
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which, after removing the trend in both variables, becomes

I's 29042 4 479 8" r=.53
(.126)
This confirms the expected results that Is and §t have a statistically sig-
nificant regression coefficient. Similarly, the external assistance has a high
correlation, with Is.

The higher rate cf growth for the total external aid (including and
excluding F.L. 480). in relation to the growth rate for Is shows the com-
pensating role of the former for financing the public sector investment
outlays. The regression lines of Is on external aid are:

18 = 466.07 4 291 F

(.31)
and Is = 41786 4 4.58 F*

(.42)
where F stands for external assistance including P.L. 480 assistance and
F® without P.L. 480. The regression coefficients are statistically significant
at the 5 percent levels of signuicance. The correlaiion coefficients between
i and F and It and F* are fairly high at 0.95 and 0.96 respectively. The
high correlations were the result of the presence of trend in both these
variables. Thes: cquations after 1emoving t! ¢ trend become:

I's = 36192 4 1.048 F ro= 5
(.045)

I's » 338.75 4 1.601 F* r= 63
(.568)

Although the corrclation cocfficients are reduced to .56 and .63 after
removing the trend, the conclusion that foreign assistance has much to do
with the public sector capital disbursements, still holds.

Agricultural production and public-sector investments

Agricultural procuction may be influenced by the level of public sector
total investments. The data relating to these 2 variables for the period
1951-52 to 1964-65 arc presented in table 16.

The lincar regression of agricultural production (X*) on public capital
expenditure (Is) based on the above data, after removing the trend, works
out as follows:

X's = 104.93 -- .008 I's c= —.18
(.012)
The regression coefficient is not statistically significant. There is litle
correlation between agricultural production and government capital
expenditure.
Assuming that a straight-line equation is a reasonably good empirical
statement of the relation between agricultural production and foreign
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Tebdle 16. Agricultural production, publicsectocr investment, and foreign aid, 1931-52

to 1964-63

=~ ———

Nap? H

Index of Tapital . External aid
Year agriculusal | "P(“;:’;,‘:" —
peroduction with without
sector) P.L P.L.
rupees in crores

1951-82. ......... ... 2.8 440 16 1$
1982-93... ... .... 1020 303 27 26
1993-9¢4. ... . L. 1143 46) Y| 30
1954-5S........ R 117.0 827 52 st
1955-86. . .......... . 1168 847 76 75
1956-57... ...... . 124.) 1,041 149 106
1997-98... . . . 1159 1,220 287 n
1958-59........ . 1338 1,193 276 195
1959-60. . ... e 127.9 1,342 33 24
1960-61. .. .. 1371 1.4 419 224
1961-62. ... ... .. . 140.3 1,626 3y 251
1962-63..... ..... . 130.4 1,906 449 326
1963-64..... .. .. . 135.9 21N 594 409
1964-65......... .. 1502 2,3% 718 $03

At 194849 prices.
Sewrces: (1) Reserve Bank of India bulletiny
(@ Government of India. Mimistry of Finance. Budgets of the central
government  Ncw Delhu.
(3) Covemnment of India, Mimistry of Food and Agriculture, Directorate of
Economics and Statintics.  Agnicultural situation in India.  New Delhd,
Aug. 1965

ass stance with and without the P.L. 480 component, a linear regression
has been fitted, after climinating trends, with the following results:

X's = 102.05 — .010F re 12
{.023)

ard X' = 10227 — O010F* r= .09
(.032)

where F and F® stand for external aid with and without P.L. 480, and
X is the agricultural production index. The regression coefficients in both
these equations are not statstically significant at the 5 percent level of
significance, and there is an insignificant correlationr between X" and
foreign assistance.

Forcign aid has been very little concerned with the agricultural sector.
The main effect of foreign aid in regard to agriculture has been through
P.L. 480, which has kept agricultural prices down somewhat and, there-
fore, may have resulted in a declining trend in agricultural production.



Annexure to Chapter 11

Clagification of Manufacturing Industries
Adzpted by the Reserve Bank of India®

I Agriculture and allied activities
Tea plantations
Coflee plantations
Rubbder plantations

2. Mining and quarrang
Coal mining

3. Procensing and manufacture—loodsulls, textiles, beather and products thervol
Gnins and pulse
Edible vegetable and hydrogenated oils
Sugar
Tobaxo
Cotton textikes
Jute textiles
Silk and rayon textiles
Woolen textiles

4. Processing and manulacture—metals, chemials and products thereo!
Iron und steel
Aluminum
Nonalerrous metals
Trnport equipment
Electrical maclunery, apparatus, appliances, ete.
Machinery (other than transport and electriaal)
Foundries and cngincening workshops
Ferrous/uonferrons metal products
Basic industnial chiemiaals
Medicines and phannaceutical preparations
Other chemical products
Matches

5. Processing and manufacturc—not elsewhere clasmified
Minenal oils
Cement
Pottery, china, and carthenware, ete.
Rubber and ribber manufactures
Paper and paper products

6. Other industries
Construction
Electricity generatior; and supply
Trading
Land and estate
Shipping
Hotels, restaurants, and cating houses

*Reserve Bank of India, November 1965,
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Chapter III. Means of Agricultural Contribution
to Industrial Capital Formation

The channels by which agriculture contributes to industrial capital
formation are direct investment by farmers, taxes, and the price mecha-
nism. Taxes and price mechanisms are discussed in this chapter. Un.
fortunately, there arc insufficient data to permit discussion of direct
investment by farmers in industry. Such investment is, presumably,
primarily in the small-scale-industries sector, which forms only 10 to 15
percent of the total industrial sector, although recently it hae Bicu grow-
ing rapidly.

Taxes

Table 17 represents the average ratio of taxes to income in the agri-
cultural and nonagricultural sectors for 1950-51 to 1964-65. It is clear
from this table that during all these years, on an average, the agricultural
sector has been paying between 3.5 to 7 percent of its income as taxes,
while the nonagricultural sector has been paying more than double this
percentage. According to Gandhi.® the incquality involved would be more

Teble 17. Ratlo of taxes to locome for agricultural and poanagricultural sectors,
1950-51 o 196465

Year Agricultural Nonagricultural
sector sector
5§
1990-51 . . .ot 3.6 X4
1981-52. .. i ettt b X ] 9.5
1992-83. .. ... i i 42 8.9
1993-84. .. .. et it 4.0 8.8
1994-88 . . ... .. ittt eneae e $.1 9.1
1996-86. .. .. ...ttt X ) a8
1996-8T . . ittt S.1 9.9
108788, .. ..ttt . 6.2 137
1998-80 . . .. ittt ss 11.6
199960 ... ... et $.9 14.3
196061 . . . ... ittt 5.6 13.1
$961-62. .. ... . e iiee i 8.7 14.4
1962-6) . . ... e 6.9 16.2
196364 .. . e e 6.9 18.2
1964-65. . .. ... .. e e e e $.6 18.3
— - — §

Sources: (1) Sce footnote 5, p. 8, Bawa, US., uables 41, 42, 45.
(2) See [ootnote 8 below, Gandli, V. P.. pp. 86-87.
(%) Reserve Bank of India Bulletin, Apnl 1966, p. 396.

Gandhi, V. P. Tax burden in Indian agriculiure. p. 27. latal. Prog. Taxation,
Harvard Law School. Cambridge, Mass. 1966
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obrious if the marginal tax burden were calculated. Defining the marginal
tax burden as the ratio of additional taxes to additional income for the
period 1950-51 to 1964-65, the marginal tax burden for the agricultural
sector was only 7.5 percent, while that for nonagriculture was as much as
44 percent. This shows how disproportionately the nonagricultural sector
has been bearing the burden of additional taxcs imposwced to finzace the
process of economic development. The imphlication 1s that the transfer
apital from the agricultural 'o the nonagricultural sector, for which
additional taxation is considered an efficient means, has not been cflective.
The taxation ratc in the agricultural sector has been lower than that in
the nonagricultural sector: in parucular, the richer sections of the agmi-
cultural sector were favored under the present tax system in which the
tax is proportional in character, as compared with the richer sections of
the nonagricultural sector, where taxation is progessive.

Invesrment and Productivity in Agriculture

Investment in agriculture is defined as the sum of private investments
on farms, of the nonmoncuized component, and the government invest-
ment (table 18). Agricultural investment increased 40 to 45 percent be-
tween 1950 and 1961 (taking 3-ycar moving averages). The nonmonetized
investment has been assumed to have remained a constant proportion of
L5 percent of the national income. Even the investment per worker in
agriculture, <defined as the ratio of the index of agricultural investment
to the index of workers in agriculture, has risen during 1950-1961 by 12
to 13 percent. In comparison, the productivity per worker, defined as the
ratio of the index of agricultural production to the index of workers in
the agricultural sector, has improved by only 5 percent.

Theoretically, it is expected that a capital-scarce agriculture like that
of India, with the injection of more capital, will yicld increasing returns
per worker. But the government investment in agriculture, particularly
during the first 2 five-year plans, was not very productive. Private invest.
ment on farms and the index of agricultural workers, however, increased
fairly rapidly (table 18).

The short-run fluctuations, necessarily extracting the trend factor from
the time-series data, relating to private farm investments and different
kinds of savings are described by the following linear regression equations:

") = 44.04 4+ .480 S R! = .77
(.086)

Im) = 121,08 — .027 S R! = .11
(:025)

I = 122.16 — .017 S* R' = .04
(.027)

" (continued)
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Irrs) @ 101.34 4 .053 Speew R'= .19
(.036)

Irte) = 116.67 + .001 S R! = negligible
(.025)

where I* = agricultural investment,
I*®) = private farm investment,
X* = agricultural production,

and S, S** and S* are the savings in the rural-household, urban-
household, and total household sectors, while S*#* and S repre-
sent the physical form of household savings and total savings
respectively.
Savings in the rural household sector have a high corrclation of .9 with
the private farm investment; the former is the chief source of financing
for the latter.

Incidence of Current Public Expenditure

In the allocation of the current expenditure into agricultural non-.
agricultunal :ectors, Gandhi® made the following assumptions: (1) Ex-
penditures on common wants such as civil admunist- ation, delense, relief
from famines. and miscellancous items were allocated to the 2 sectors
equally, on the premise thae all people cnjoy their real benehits equally.
Monetarily, perhaps, the nonagricultural sector bei fts more than the
agricultural scctor. It can be argucd, however, that this allocation to the
2 sectors could have been done in proportion to the population of respec-
tive sectors, wlnuch was more meaningful than simply equal proportions.
(2) Expenditures such as those for agricultue, veteninary services, coop-
eration, rural and community developu.ent projects, Grow More Food
Campaign schemes, and relief from natural calamities such as floods have
been allocated cnurcly to tie agricutural sector. (3) Expenditures on
education, medical and public health, snd social development were allo-
cated on the basis of the population in the wo sectors This iy a rough
allocation of government current expenditine, bt it docs give some idea
of the pattem of expcnditure. Relative magnitudes of expenditures for the
2 sectors rather than thar absolute aunounts are important for our
purpme.

Table 19 gives the magnitudes of current expenditures (or the 2 sectors
as estimated above. In 1950-51 the amount of current public expenditure
w:s equal in the 2 scctors, but in 1962-63 it became 15 percent higher
in the agricultural sector than in the nonagricultural sector.

*Sce fooinote 8, p. 32, Candhi, V. P., chapt. 4.
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Tabie 12. Investment ia agriculture, 1956-31 to 1968-§)

Index of Jod % .wl md Iadex
ernnin |
Year lovestment | monctized ' | Government Total iavestment | agricultural permtg: d
oo farms invesument | iovestment | investment (1950-51 sector (1950-51 production
= 100) (1950-951 = 100)
= 100)

mpcuilmnmnupdm

1950-51 ., 122.76 142.0 50.0 318 100.0 100.0 100.0 95.6
1951-52.. ... . | 126.00 149.0 $8.7 p 3] 105.1 103.9 101.2 9.5
1952-5) | 120.73 147.0 76.6 S 108.9 106.0 102.6 102.0
1953-84¢ . . | 13).28 157.0 871 n 119.5 108.9 109.6 1143
1954-55 109.19 144.0 98.8 3s2 111.8 1119 99.9 117.3
1955-56 . . 113 ¢S 150.0 146.2 410 1301 115.2 112.9 116.8
1956-57 . 138 59 1700 155.0 464 142.3 118.9 123.8 124.3
1957-58 . 13).78 171.0 131.6 437 138.8 1228 1133 115.9
195859 135 00 182.0 114.0 48 139.5 126.3 1105 1339
1959. 60 . 140.00 1930 124.1 457 145.8 130.6 111.6 130.3
1960-6) . | . 151.00 213.0 147.4 512 162.6 1383 120.4 142.2

Souwrces: (1) Sce faotnotc S, p. 8, Bawa, US, table 4.4.
() Sce lootnote B, . 32, Gandii, V. P, p. 156.



Year Agricultural Nonagricultural Total

seclor sector |

|

rupees in crores
286 (50.0) 286 (50.0) 572
325 (50.0) 325 (50.0) 650
315 (49.5) 321 (50.9) 636
330 (50.3) 325 (49.7) 655
350 (50.4) 345 (49.6) 695
373 (1.7 349 (483) 722
443 (52.9) 395 (47.1) 838
520 (51.5) 490 (485) 1,010
573 (53.6) 496 (46 4) 1,069
606 (50 3) 599 (49.7) 1,208
721 (54.5) 602 (455) 1,323
781 (54 5) 651 (45S) 1,432
821 (54 4) 689 (45.6) 1,510

Figures in parentheses represent percentages.
Sowrces: (1) See footnote 5, p. 8, Bawa, US . wble 48,
(2) Sce footnote 8, p 32, Candh, V. P, p. 116.

Prices and Price Ratios

Table 20 contains the coefficients of price wrend of different commodity
groups. As has heen pointed out by Dar,i® the cocthcients suffer from
errors due to sharp fluctuations in prices from year to year, and 5o a com-
Parison between cocfficients would not be dependable. But if the causes
of fluctuations in prices of different commodities, such as climate and
roney supply, are similar and conscquently the direction of change in
the prices is similar, the valucs of cocfficicnts become more meaningful.
The period covered in this study is 1950-51 to 1965-66. There was a
sharp inaease in the prices of industrial-rawv-material crops—cotton, oil-
seeds, and jute—in connection with the Korecan War, culminating in
1951-52. These prices dropped preapitately in 1952-53, cssentially back
to the pre-Korean-\War levels. This particular phenomenon was less rele.
vant for most other prices in India. Thus price trends for industrial-
matenal aops are biased down slightly in relation to other prices.

The broad conclusions regarding price movements of commodity groups
are that: (1) prices of food grains and food articles (including food grains)
increased the most; (2) manufactures’ prices increased the least; (%) price
rises of industrial raw matenals were between those of food articles and

*Dar. A. K. Domestic terms of trade and economic development of Indig, 1952-58 o
1964-55. Comell Intnl. Agr. Dev. Bul. 12, N.Y. State Coll, Agr.. Comell Univ., ltaa,
N. Y. 1968,
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Teble 20. Mamm««m«asmmm

1958-31 to0 )
(Base period 1952-53 = 100)
f——  —— — -4
Commodity group Trend value I Growth rate®
poiats percent

Food articles. . .. e 3.62 b |
Industrial :luw materials. .. .. ... ........... ;?} ;:.z
Agricultural commodities ... ... .. ... .

Food grains. . . . e e e 298 28

Man QULETS. . . . . i e 2N 24

Sowrces: (1) Covernment of India, Ministry of Finance, Budget for 1964-65, p. 255.

(?) Reserve Bank of India. Reports on currency and finance, staternent 18.
Bombay. 958-59; 1bid. 1964-65: 521, $22.

(5) Reserve Bank of India. Repoits on currency and fnance. Bombay,
1965-68.
ar
‘andu-;/?.-bm?bmcamgeolhdao(pda:ommwm

(1 4
mw;-umm«am:mm;

manufactures; and (4) the prices of all agricultural commodities showed
a smaller rise than those of the food articles, implying tivat the prices of
food articles increased more sharply than those of nonfd articles.

The price ratios of agricultural commoditics, food articles, food grains,
and industrial raw materiais to manufacture’s prices are tested by means
of a nonparametric test.!! This method assumes no specific form of re-
lationship(s) between the variables. The method consists of ranking each
observation and replacing the observation series by the “rank” series;
then the coefficient of disarray "t”, dehned below, is corputed:

tm 2
N(N-1)

where N is the number of observations and S the total score. S is com-
puted from the number of positive scores P, using the relationship:

S = 2P ~ (1/2)(N)(N-1)

The positive scores P are computed as follows: Consider first the rank
of the first element. Then count the number of ranks (r,) of the remaining
N-1 elements of the series larger than that of the first element. Again,
take the rank of second element, and count the number of ranks (r,) of

u)Mann, H. B. Non-parametric tests against trends. Econometrica 13: 246 pp. 1945
alo Tinwner, G. Econometrics.  John Wiley & Sons, New York. 1952,
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the remaining N-2 elements larger than the rank of element 2 and so on.
Then P is simply thesumofry + 1y + - - - - -

Then the ratios of prices are tested for the existence of, and the sign of,
trend by means of a test given by Kendall.1? For N larger than 10, the
distribution of S converges to normality with mean zero and variance:

N (N=1)(2N 4+ 5)
11

The 4 ratios tested by this method are those of prices of agricultural
commodities to manufactures’ prices, of food articles and food grains to
manufactures’ prices, and of industrial raw materials to manufactures’
prices.

The ratios of index of wholesale prices of agricultural commodities
to manufactures’ prices for the period 1950-51 to 1965-66 are given in
table 21. The computations indicate that the value: of the positive score
P is 65, the total wore S = 42, and the Kendall's rank correlation co-
efbicient is .087. :

Table 21. Relative prices, 1950-51 10 196568
(|952 -53 = |oo)

i 1
Food articles Agricultural | Food grains | Industrial
Year to commodities to 0 raw materials
manufactures | manufactures , manufactures l to manufactures
1
1950-51........ 1089 1162 921.2 126.7
1951-52. .. 2934 76 85.) 118.4
1982-55.. . . 100 0 100.0 100.0 100.0
1953-54. 7.5 1050 20 106 8
1954-55 924.9 246 75.9 102.2
1955-56 86.9 883 ) 2.}
1956-57 96.2 8.3 88.0 109.1
1957-58 984 9.4 2.1 107.8
1958-59 106.3 105.7 98.1 106.6
1959-60 106.5 104.) 921.6 110.7
1960-61. . .. 96.9 100.0 82.6 117.4
1961-G2. . 924.9 270 793 112.6
1962-6). . 91.9 98.7 81.9 1€6.0
1963-64 . . 1043 9.7 88.6 108.3
196465 . . 116.5 113.2 105.0 1241
1965-66. 110.7 1136 101.0 1377

Sourcer: (i) Scc lootnotc 5. p B.
(2) Government of India, Ministry of Finance, Budget for 196465, New
Delhi, p. 255.

(%) Reserve Bank of India.  Report on currency and finance, s21, $22. Bom-
bay. 1964-65.

Rosenve Bank of India  Report on currency and finance, Statement 18.
Bombay. 1958-39.

uKendall, M. G. Rauk correlation methods, p. 141. London. 1948.
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The conclusion is that the terms of trade between agricultural com.
modities and manufactures have moved slightly in favor of the agricul-
tuial sector. This also agrees with the analysis in table 20, when agri-
cultural commoditics had = trend value higher than that of manufactures.

Based on table 21, the trend line of prices of food articles in relation
to manufactures’ prices is:

p'*/p= = 95.15 + 0.661 ¢
(0 385)
where p's are the prices of food articles.

The regression cocfficient is not statistically significant at the 5 percent
level of significance, showing that the terms of trade were not favorable
to either at this specthic level hut moved in favor of food articles at the
10 percent of probability level.

On the Lasis of the nonparamctric test the value of the positive score P
is 76, the total scote $ = 32, and the rank correlation coefficient is +0.267.
The conclusion from tlus test corroborates the above results from regres-
sion method that the terms of trade have moved slightly in favor of food
articles at about the 10 percent level of significance.

The trerd line fitted to the ratio of the prices of foud grains to those
of manufactures gives the following relationship:

p'/p™ = 86.25 + 0.353 1t
(0.511)
where pf is the index of food-grains prices. The trend coefficient is not
significant, implying that there was no definite trend in the ratio of
prices of food grains to those of manufactures. The terms of trade thus
consist of simple luctuations during the period under reference.
The calculations regarding the nonparametric test show the positive
score P 10 be cqual to 66, the total wore $ = 12, and the rank correlation
coefficient as +0 1. The condlusion from this test is that the tenns of trade
have moved slightly in favor of foad grains. Qur carlier trend analysis
of table 20 showed that food.grams prices rose at a slightly higher rate
than did the prices of manufactures. It may thus be concluded that the
terms of trade between food grazns and manufactures have had large
Aluctuations with moxlest trend value in favor of fowd grains.
The equation of the trend line for the price ratio of industrial raw
materials to manufacturcs 1s as follows:

p"/p™ = 105.98 + 0.721 t

(0.557
where p'* are the prices of industrial raw materials. The trend is sig-
nificant at a probability level lower than that of 5 percent. The non.
parametric test calculations give the value of positive score P as 74, the
total score as 28, and the rank corrclation coefficient as 0.288. The con-
clusion from this analysis is that there is a trend between prices of in-
dustrial raw materials and those of manufactured goods. The terms of
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trade have been favorable to the industrial raw materials in comparison
to manufactures. This conclusion is consistent with our analysis in table
20, which indicated a higher trend value for industrial raw materials than
for manufactures.

Thus, the terms of trade have moved in favor of food articles and food
grains, and against manufactures. Likewise, the terms of trade moved
toward industrial raw matenals in relation to manufactures.

Increased incomes in the agricultural sector can benefit the capital
formation in the industrial sector if the agriculturists save more and
transfer these funds to ihe industrial sector in the form of direct invest.
ments. Alternatively, the transfer of capital from the agriculwural sector
to the industnal sector could be affecied by increased taxation in the
agricultural sector and by using these * evenucs to form industrial capital.
As mentioned carlice, no data arc avaiable on direct investments by agn.
cuitunsts. These are small anyway, and the taxation has been rather mild
for agriculture as compared to industry (sec section on 1axes); it is there-
fore concluded that there has not been a significant transfer of capital
from agricultere to the industrial sector.

Chapter 1IV. Direct Influences of Agricultural
Production on Industrial Capital Formation

The various facets of direct influences of agriculture on industrial
capital formation studied here are (1) the significance of wages and in-
dustrial raw materials, particularly those from agriculture, in the indus-
trial cost structure; (2) the role of food und food grans in the budgets of
wage earners; and (3) the clfects of agricultural prodi cuun and price
changes on farm incomes and the demand for indusirial products and
their prices.

Wages and Raw Materials in the Indastrial Cost Stri‘cture

The cost structure of industries has been discussed separately for the
private sector and the public sector. The total cost of production is split
into costs relating to raw materiale, wages, salaries, and benefits to
employees, and other cxpenses, which include the purchase of finished’
and semi-finished prouucts, stores awd spare parts, power and {uel, main-
tenance, and miscellancous items.

Private industrial sector

The percentage shares of raw materials and wages and salaries in the
total production expenses vary considerably from one industry group to
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Table 22. Pmﬂmdnvmumﬂn}sﬂcﬂhmum“m”lmmhdm,uﬂ
to 1964-85

1 2 3 4 6
Procening & Procenting & &
Year Agriculture Mining manufactures manufactures rmanufactures Other Total
and allied and (foodstuffs, tex- (metals (not clsewhere | industiies
activities quarrying | tiles, leather, and chemicals, and clasnsificd)
products thereof) | products thereof)
Raw materiale
1960-61............ 25 25 56 52 M 78 54
1961-62............ 28 24 sS4 St » 76 $3
1962-63............ 7 24 $2 s1 3 76 52
1963-64............ 29 24 49 50 » 76 L1
1964-65. . .......... 28 24 s3 50 M4 n 52
Wages, salaries and
us, ete.:
1960-61. ........... 41 $1 17 16 12 10 16
1961-62. . ......... ) S0 16 16 12 10 16
1962-63.. ... ..... 8 L) 16 16 13 10 16
196364 ....... . ... 3 51 16 16 12 10 15
1964-6S.. ......... 38 50 17 15 13 10 16
— s — —— ——

Sources: (1) See footnote S, p. 8, Baws. U. §, Appendices 5.1 end 52.

(2) Reserve Bank of lodia Bul, Nov. 1966,



another; but by and large they have been steady over the 5-year period
1960-61 to 1964-65. Wages and salaries are only one-third as important
as raw marcsials in the organized industrial sector (table 22). These 2
components together form the bulk of total expenditure.

Industriil raw materials from agriculture werce fed primanly § (i)
processing and manufacture — fooxlstuffs, textiles, leather and products
thereof — and to (i) agricultvre and allied activities. The latter (i)
include essentially plantation crops, whereas the supply of all kinds of
fibers, jute, cotton, etc., oilsceds and leather from skins and hides, etc.
is consumed by the fo.mer (1). The sizc of the industry group (ii) in terms
of paid-up capital in relation to the other agriculturally based industries
(group 3. table 22) was so slender that the behavior of industry group 3
was overwhelmingly dominant over the behavior of the former. 7 he cost
structure of the industry group, therefore, was designated to represent all
agriculturally based ndustnial activitics. According to this, the raw
materials fror- agriculture form nearly 30 por cent of the total ex-
penditure on production, as comparcd 1o some 16 percent toward salaries
and wages — just about the same conclusion as was obtained above in
respect to the entire private industrial organized sector.

This analysis is in line with the conclusion that just as all raw ma.
terial, are predominantly important in relation to wages and salaries in
the cost structure of the entire organized industries sector, they are equally
important in the agriculturally based industries as well in relation to
wages and salaries

Public industrial sector

The consumption of raw materials in the public industrial sector proj-
ects did not have a set pattern during the 5 years under consideration,
particularly for the steel industry (table 23). This was due to the fact
that the 8 steel nulls were at different stages of production each year and
required raw materials in different proportions. The share of raw ma.
terials in the total cost of production in the steel industry was contrast.
ingly higher than that for industnial projects other than steel On the
other hand, wages and salaries were fairly steady for the various steel
projects, as well as over the years. Raw matcerials were a more important
item of cost for steel mills, while wages and salaries were more important
for other industrial projects. In gencral, raw materials accounted for
nearly 20 percent of the total cost in the public sec*or projects, and wages
and salaries accounted for nearly 15 percent. Qur conclusion, therefore,
is that raw matenals, in relation to wages and salanies, although not as
important as in the private industrial sector, are still a substantial item of
expenditure in the public sector industrial cost structure.
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Teble 2). Pmﬁnmdnvumhhndvqnmdnlnﬂohpeblkm
industria) undertakings, 1960-61 10 196465

Other than
Year Steels Rourkela Bhilla | Durgapur Hiadtzun Total
stee
Raw matenals: :
1960-61. . . .. s NA¢t NAt NAt s8¢ 2
1961-62. . . .. M 25 3 . hY ) 13 19
1962-63. ... . » 24 26 3 16 21
1963-64. ... . 7 21 ¢4 30 16 20
196465 ... .. 2% 23 26 ¥ ] 16 19
w and
u.l:‘nc:z. etc .
1960-61 . . .. 16 NAt NAt NA¢t 19 18
1961-62. ... . 12 13 11 9 16 15
1962-63. .. .. 10 11 10 10 16 14
1963064 ... ... 10 10 10 9 16 14
1964-65. ... .. 11 10 10 11 18 13
— —— — — ———

®Includes stores, ctc.
tNot available.
Sources: (1) Sce footnote S, p. 8, Bawa, U. §., Appendix 5.8.

(@) Government of India. Bur. Pub. Enterpr., Dept. of Cab. Afflairs. Ann.
Repts. Indus. and Con merx. Undertakings, 196041 through 1965-68.
New Delhi.

Structural Patterns of Consumption

Itemized dzta on the budgets of urban and rural wilge earners have
been studied to investigate the importance of food and food grains in
the overall cost structure via wages and salaries. The data on the con-
sumption expenditure by different expenditure classes in the rural and
urban areas have been collected by the Natonal Sample Survey (N.S.S)
on an extensive sample basis, while those for the industrial workers alone
have been collected by the Labor Burcaw, Ministry of Labor, at some of
the important industrial centers.

National Sample Survey dat~ on urbas and rural
consumption expenditure

The National Sample Survey (N.SS) is a multipurpune national survey
in which data are collected on a large number of itcms. Surveys on
consumption expenchture in the urban and rural arcas were included in
their rounds 2 to 7 for the period April 1951 to March 1954: round 8,
July 1954 to March 1955; round 9, May to November 1955; round 10,
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December 1955 to May 1956: rounds 11 and 12, August 1956 to August
1957; and round 13, September 1957 to May 1958. Since our interest lies
only in the pattern of expenditure, we have considered data from N.S.S.
round 13 as the latest avatlable survey.

Consumer expenditure comprises all domestic houschold spending,
including consumption out of homegrown produce, gifts, loans, etc
The expenditure for houschold enterprises 13 excluded from the consumer
expenditure. Consumption of home.grown produce is evaluated at ex-
farm prices, and does not, thercfore, include transport and other dis-
tnbutive service charges that a retailer nonnally includes in his selling
price. Consumption of gifts and charities or articles acquired through
barter exchanges are evaluated at prevailing retail prices. Although con.
sumption of transfer receipts is included, transfer payments of all kinds
(loans, gifts, charitics, monctary as well as in kind) arc excluded. Purchase
and construction of residenual houses are considered as expenses oan
caapital account and hence are excluded from the consumer expenditure,
but the expenditure toward maintenance of residential building is in-
cluded as a part of the consumer cxpenditure.?

Fxpendinne on food items comprises a little over two-thirds of the
total expenditure in the rural arcas; the lighest proportion of 81 percent
is in the lowest expenditure class and the lowest of 16 percent is in the
highest expenditure class (table 24). Food items comprise 77 percent of
total expenditure of the large landless-labor class ¢ Food grains accounted
for 60 percent of total food budget of the rural houscholds. As the month-
ly expraditure increases. the percentages of the total expenditure spent
on food grains and all food items continually decreases.

As .n the rural arcas, food items in the urhan arcas account for the
major portion (ncarly 60 percent) of the total consumption cxpenditure;
the highest and the lowest proportions are 78 and 44 percent respectiveis.
Food grains form only ‘11 percent of the total food hadget, as against 60
percent in the rural arcas; the range for the lowest "o highest expenditure
classes is 67 percent and 22 percent As 1, the rural arcas, the percentage
of total consumption expenditure on food grans and on total food in
urban areas continues to dechine as the expenditure level ir -reises.

Comparing the rural-urban patterns of consumption, the disparity in
consumption of focd graing as a percentage of total expenditure in rural
and urban areas keeps wideming with the nising expenditure classes In
the lowest expenditure class, the rural consumer spent 17 percent more
on his food-grains consumption than lus urban counterpare whereas in
the highest expenditure class, this difference increased to 80 percent more
for the rural consumer than the urban consumer. This is in line with the
—‘%Twmmm( of Ir.dia, Cabinet Sec. National mile survey rcport 80 (Tables with
Notes on Consumer Expenditure), p. 3. Dclhi. 1963,

“See (ootnote 13.

“
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Tabic M. Peroratage distribution of comsumption cxpenditure in rurs) and urbas aress by cxpenditure clames, September 1957 &

. May 1958
Moathly per capita Food grains Total food Towl soafood
cpolim clam al I
Ra) R U [®R-u| R+U| R U |R-v)*| R+U | R U | R+U
perceat

0-8. ... ... 61 52 17 60 81 78 3 80 19 23 20

1. L, $9 47 26 $7 80 n 4 80 20 23 20
1-13. .. S3 45 18 52 n 75 b ] n 23 25 23
118, . .. S0 42 19 49 76 73 4 1) 24 ry) 24
15-18. .. ... ..., €« by b ¢4 46 74 70 é 74 26 P 26
18-28. ... ... 45 32 41 42 74 68 9 n 26 33 ry
-2 ..., “ 29 41 39 70 66 6 69 30 k7 3
2¢-28. . ................ 3 27 » 3s 67 6% 3 66 33 36 M
28-34. .. ... 33 25 40 33 64 62 3 6 36 38 37
3443 ..., 30 20 S0 23 61 s8 s 60 3 42 40
43-55. . ... .. ..., 26 16 63 2 7 L3 4 56 43 45 “
SSand above.. ....... 18 10 80 15 46 44 S 45 54 s6 5S
Allclamves .... ... ..... 41 25 64 » [} 60 13 66 32 40 M
—_= R

Sources: (1) Sce footnote 5, p. 8, Bawa, U. S, Appendices 5.4 10 5.7.

(?) Government of India, Cabinet Secretariat.
(Tables with notes on consumer expenditure), p. 3.

Natl. Sample Surv. R
1963

Deihi.

°R.¢pmu (R-U/U x 100), the excess of rural over urban in tesms of percentage.

pt. 80
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general observation that the lowes: expenditure classes in rural and urban
areas have not much choice or ability to substitute for food grains.

The category “total food™ does not show wide disparitics between rural
and urban consumption The rural consumer allocates orly $ vercent
more of his total expenditure on total foed than an urbas consumer
in the lowest 3 expendizure classes. This percentage gradually increases
w 9 percent for the class Rs. 18-21 and again declines to 3 percent for
higher expenditure classes

In table 25 industrics are classificd in terms of low, medium, and high
earnings per worker, and the consumption patterns of these classes
assumed to correspond to the urban monthly expenditure classes Rs. 0-8
to Rs. 15-18, Rs. 18-21 to Rs 34-13, and R¢ 43-33 and above, respective-
ly. The "low carnings per worker” class contains wdustries such as wood
and cork (except furniturc), furniture and fixtures, paper and paper
products, leather and leither products (except footwear), nonmetallic
minerals products (except petroleum and coal). water and samitay serv.
ices, and the personal senvices The “medium carnings per worker™ class
comprises industrics such as texules, footwear, other weanng apparels
and madc-up textile goaods, prinung, publishing and albied ndustries,
rubber and rubber products, chenueals and chemical products, metal
products, machinery (clectrical and mechanical), transport cquipment,
.and recrcation industrics The “high carmings per worker™ class ndudes
industries such as products of petrolcum and coal. basic metal industries,
and electricity, tas, and stcan The pmpose of 1ecddasafving these indus.
tries as envisaged above is o~ <irow the substanual variabiluy in the con.
sumption pattern of workes within the mdusirial complex.

Consumption of food grains in the total consumption expenditure of
factory workers changes :harply from one carnings class to another (table

Teble 25. Coasumption patterns of industrial workers, by earnings per wotker, (oc a
30day perwod, 1937-38

Low eamings | Medum eam..np! High camings
(Re. 0-8) | (Rs 15-18 . (Rs 3443
| to 18-21) | to 43-5%)
rupees/week
Food grains................. $.22 (42.0) 6.97 (25 8) 717 (11.4)
Tctal e e .11 ?7).3) 1700 (63.0) 3195 (47.0)
Total nonfood............ . 332 (26.7) 92.99 (37.0) 3.97 (53.0)
Total food and nonfood . . . . 24 2699 67.92
I_='_'_." — - — §

Figures within parentheses indicate jercentages
Sources: (1) Sce footnote 5. p. 8, Bavia, U. S, Appendices 56 and 8.7,

(?) Cosernment of India, Cabinet Sceretariac.  Natl. Sample Surv, Rpt. 80,
p. 135. 1963.
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25). The low-earnings class spends 42 percent of their budgeted expen.
diture on (ood grains while the high-earnings class spends only 1 percent.
The consumption pattern changes more from food grains towards other
foods, rather than toward nonfool rery as the earmings per worker
increase. Total food accounts for ncarly three-fourths of the total in the
low-eamings class, as against less than one-half in the high-carnings class.
The decline from the low- t0 the high-carmings classes in expenditure on
the component food graine as 2 percentage of total food is relatively
smaller than the gain in percentage expenditures on nonfood items in
these earnings classes.

Consumption pattern of industrial workers at seven
smportant centers

The Labor Bureau, Ministry of Labor and Employment, Government
of India, during the Second Five Year Plan period, organized family living
surveys at 50 important factory, mining, and plantation centers. Published
reports are available for 7 industrial centers at Hyderabad. Bhavnagar,
Alleppey, Digboi, Madras, Bangalore, and Sambalpur. The data relate to
the woiking.class families At the 7 centers included here, 55.1 thousand
families were survesed to obtain estimates of their consumption expen.
diture and its pattern. The industries covered at different industrial
centers are listed below., Apparently the representation has been cross-
sectional and fairly widespread, in terms of industries as well as of regions.
Therefore, tus sample seems to adequately represent workers in the
Indian industries.

Industrial center Todustrie, covered
Alleppey Manu‘acture of Coir and Coir products.
Hydenbad Edible fats a2d oils: manulacture of cigarettes; cotton spinning

and weaving in mills; manufacture of drugy and medkines:
cosmetic and othcr toilet preparations: nonnewllic mineral prod-
ucts other than petroleum and coal: manufacture and assembling
ol machinery and moator vchicles €XCEPL nIoIor engines: printing
and publishing

Blavragar Manufacture of iron and ucel: production of hydrogenated oil;
cotion spinning and weasing in malls.
Bangalore Cotton spinning and weaving in mills; weaning suk textiles by

power looms; tmanilicture of clectronic and elecincal cqQuipment;
manufacture and repaie of ar traniport equipment: cunstructson
and niintenance of building.

Madras Manufacture of coal and coal products and of basic metals and
their products: manufacture ol mactunery (all kinds other than
transport), clectrical equipment. and tRnsport cquipment: pro-
duction of motion pictures; and cotton spinning and weaving in
mills.

(continued)
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Tabdle 26. Moathly consumpuon expenditure per family of Industrial workers at Losportar: ccaters, 1958-30

Hyderabad | Bhavnagar | Alleppey Digboi Madras Bangalore | Sambalpur | Overall
nt % n % m % o % o % o % o % oo %
1. Cereals, pulses, and
coducu. . R 4258 N 4004 27 3051 32 448) 26 3858 26 4271 M 2857 38 4097 29
2. Milk and milk products. 472 4 1451 10 216 2 925 6 549 4 851 6 (1 RD] 1 75 §
) Edible oils .. . 404 ) 7.04 S 0.95 1 819 S 393 3 I 2 1.66 2 442 3
4. Mcat, eggs, and fush 499 4 207 1 40 4 139 8 670 S 555 4 26) 4 S17 4
S. Sugar, etc. . 240 2 688 S 2.51 3 517 ) 2M 1 347 2 067 1 3ss 2
6. Pan, supan, tobacco,
and alcohahic beverages . 819 6 7%8 S J46 ) 862 S 3N 2 S 4 7.5 10 657 S
7. Other food ® . _l‘) 7 14 200)_ 13 l§67 20 2(_) 82 12 26 72 18 18_)8 13 . ’).9!___12 20.13 1§
Subtotal (food) . 8649 64 981> 66 6257 65 111.06 65 87.0?_ 59 8727 61 5059 62 8839 63
8. Clothung, bedding, foot- -
wear and headwear, etc . | 1323 10 16.56 11 749 8 1863 11 1345 9 1606 11 5.67 8 1440 10
9. Fuel and hight. . 645 S 8} 6 458 S 1140 7 856 6 1073 7 $.01 7 8.18 6
10 Rent for house,
water charges 109y 8 2.5 6 640 7 1449 8 1326 9 1328 9 646 9 119 8
11 Personal catct N _1167 13 1626 11 14 90_[5 N_ 56‘_ 9 24 03_17_ 16 06_ _12 549 8 17.5% 1_3_
Subtotal (nonfoorl) . . .. La 28 36 5069 M 33 3 5_218 35 59 32 41 2_6 23 39 2263 32 5152 W7
Total . co . 13477 100 14884 100 9594 100 170.14 100 146.43 100 14420 100 7322 100 139.91 100
No. of families (000) . 19.1 10.1 3o 27 66 130 0.6 55.1

*Includis fsuits, vegetables and products. condiments, spices, nonalcoholic beveragos, and prepared meats.

tincludes cduation, reading. rearation and amuscment, incdical care, and ather cunsumption cxpenditure.

Source: Lovennent of India, labor Bur, Minis Labor and Employmicnt.  Report on family living survey among industrial workers,
195859 at important industrial centers.  New Dclhy, 1965,

In = tupeas




Digbol Production of petroleum, kerosene, and other petroleum prod-
ucts; collection, purificaton and distnbution of water for domes-
tic and Industrial consumption.

Sambalpur Production of cereal crops (including Bengal gram) smuch as rice,
wheat; manufacture of bidi. fertiizers, paper bags, boxes, en-
velopes, aards, etc

For these 7 centers, consumption ¢ oenditure per family averaged
about 140 rupees per month, with the lo vest 96, at Sambalpur, and the
highest, 170 per month, at Digboi (table :6). Since the representation of
these 2 centers in terms of working-class families was relatively small, they
did not significantly affect the overall average. Food accounted for the
largest single expenditurc; this has been almost constant at about 60 per-
cent of total expenditure at all the centers.

With wages and salanies comprising only about 15 percent of industrial
costs, food costs carry a derived weight of only 9 percent in industrial cost
structures. This considerably weakens the wages-good argument concern.
ing industrial capital formauon. However, for certain industries, wages
and salaries comprise a much higher percentage of total cost and food
expenditure a higher proportion of consumer expenditures.

Effects of Production and Price Changes
on Farm Incomes and the Demand for Industrial Products

This section deals with the effects of agricultural production and price
changes on (i) agricultural incomes, and (ii) the demand for industrial
products and, unplicit in it, the prices of industrial products.

Agricultural income has a direct relation to agricultural output and
prices. The higher the output or prices, the higher is the income. The
fate of increase in agricultural income is the sum of the rates of increase
in agricultural output and agricultural prices, net of :he rate of change
in material inputs The rate of change in material inputs can be assumed
to be small. Therelore the cifcct of agricultural production per capita and
agricultural prices on per capita farm incomes can be expressed by the
following linear relationship:

¢ )] Y/P = co + ¢, XY/P + ¢ p*
where Y* = agricultural income

X* = agricultural production, and

p* = index of agricultural prices

P = population

and Y¢/P is the dependent variable while X3/P and p# are predetermined
variables for this relationship.
The demand for industrial products as a result of changes in agri-
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cultural production and prices can be translated into 2 phases. In the
first, we determine the effect of agricultural income on the demand for
industrial products; in the sec nd. we take [rom the above relation (1)
the change in agricultural income as a result of change in agricultural
production. The interaction of these 2 phases gives an estimate of the
change in demand for industrial products resulting from changes in agrni-
cultural producuon.

The index of industrial production represents quantity demanded,
assuming an cquilibrium situation of demand and supply. The quantity
of industrial products demanded, XY, depends upan their own prices, p=.
Industrial outputs are consumcd by agricultural and nonagricultural
sectors. The demand for industrial products by the agricultural szctor
depends upon prices it reccives for its products. p2, as against what it pays
to purchase industrial products to be used as inputs for agricultural pro-
duction and consumption purposcs. Morcover, this demand by the agri-
cultural and nonagricultural sectors also depends upon the incomes {rom
the respective scctors. ‘The demand relation of the industrial products is
thus of the fonn:

Xis = {(p=, p*, Y*/P, Y'/P)

where X'y = quantity demanded of industrial products, proxied by indus-
trial output.

p™ = prices of industnal products (m. wufactures)
p* = prices of agricultural products
Y* = agricultural income

Y! & jndustrial income.

In this relation p™, p* and Y are deemed to he predetermined, but Yi can.
not be assumed to be so. In fact, X! explains Y!, just as Y/ explains X!,
Thus, X', and Y are the two endogzenous variables. We cannot solve this
relationship by single.equation regression analyvsis without introducing
serious statistical bias because of 2 jointly determined variables in the
same relationship. We nced another relationslup expressing Y as a de-
pendent variable. The industrial income Y depends upon industrial out.
put and on prices of industrial products and industrial raw materials
going into production process. giving the following functional relation.
ship:
Y'/P = ((X'/P, p=, p*)
where X' = X!; = index of industrial production
p" = prices of industrial raw materials.

The system involving 2 jointly deternuned variables, X! and Y, can be
represented by the [ollowing 2 cquations:
(2) Xigr = 25 + ap™ + a:p* + 2.YY/P + a YYP
(3) Y'/P = by + bip™ + by X'/P + byp"

50



The only new predetermined variable being introduced is the p', thus
forcing the equation (2) to be just identified. As a result, the estimates of
structural coefficients should be the same whether we use, as the coin-
putational procedure, the method of instrument vaniables, 2-stage least
squares, or the limited-information technique.

The relationship among agricultural production and prices and farm
incomes over the period 1950-51 through 196465 is:

Ye/P = 53.17 4 520 X*/P — .015 P* R! = 92
(.048) (.022)

Beta: .201 — .003

where p2, Y#/P and X4/P are the agricultural prices, per capita agricul-
tural income and per capita agricultural production. The high value of
the multiple determination cocHicient shows that prices and production
explain almost the cnure variability of agricultural incomes, thereby
supporting the assumption that the material inputs used in the process
of agricultural producuon are negligible. The coefficients of partial re-
gression of farm income on production are significant. showing thereby
that there is a meaningful and important variable to explain farm in.
come. The relative importance of prices and production 1s shown Ly the
beta coeficients, which indicate that production is much more important
than prices in explaiming farm incomes. Conscequently, agricultural in.
come is more clastic with respect to agricultural production than it js
with respect to agricultural prices At the mean values, the partial elas-
ticity of farm 1ncome with respeet to agncultural production is 0.53; and
the partial elasticaity of farm income with respect to agricultural prices
is only 0.02.

Agricultural prices affect agnicultural income less than they »flect
agricultural production for the lollowing reasons: First, prices alfect in-
come only in proportion to the marketable surplus, which is 4 small
portion of the total output. ‘I'herefore in an cconomy an wiuch a high
proportion of production is consumed in the homes at the farm level,
prices have little relevance to the generaton of real income. If prices
change by 10 percent and f only about onc third of what is produced is
marketed, the price change w:il have only about a 3 percent effect on real
income. Taking the average marketing pereentage for food grains in
India, the dilution is about 2 to 1.

Second, nonnally when prices go up, production has gone down, and
vice versa. Thus there will rarely be a large change in income accom.
panying price changes sually, a production change is accompanied by
a counter price change, and change in revenue depends on the p.ice
elasticity of demand.

To compute the demand for industrial products as a result of a change
in agricultural production, we proceed as follows:
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d(XY/P) _ d(X'/P) d(Y*P)
d(X*/P)  d(Y*/P) d(X*/P)
d(X!'/P)

the estimation OIM from (2) and (3) above has been done as phase 1 in

three steps, and :(()\;—:;:; is estimated from (1) as phase 2.

Phase 1:
(i) Estimate (X!/P) by the ordinary least squares (OLS) method from (2):

(4) X!/P = —82.80 — .164 p* + .513 p= — .333 Yo/P 4 1.715 YV/P
(162)  (.280)  (.421) (.204)

Y'/P being a jointly dependent variable but estimated from observed data.
(ii) Estimate the reduced form for Y!/P, again by OLS;

(5) YYP = —98.23 4 278 pt* — .S87 p" 4+ 1314 p= 4 1.024 Ye/P
(297)  (:304) (.332) (.459)

(iii) Again, estimate XYP using the computed (estimated) value of
YYp from (5) above:

(6) XY/P = —16.21 ~ 089 p* — .069 p= + 1.104 Y+/P 4 2.335 Y//p

(.356) (.897) (1.264) (.835)
{
There are 2 estimates of d(X_/P) one from (4) by the ordinary least

d(Y+/P)

squares (OLS) and the other from (6) by the method of 2-stage least squares
(2SLS); the standard errors in the latter are much higher. The parameters
and their standard ervors have asymptotic distributions under the 2SLS.
In fact very little is known about statistical tests using the 2SLS" method.
But we are interested only in the parametric values, no: .. their standard
errory, and the parameters have similar values under bo % LS and 2SLS.
The choice could fall on cither set of cocthcients, but the } esence of simu!-
tancity between X' and Y' rules out the OLS estumates. Since OLS ir. the
prasence of 2 jointly determined variables pives biased and inconsistent
estimates of structural coefficients, we have chosen the set of structural
coefficients given by the estimation procedure in which both the endogenous
variables have been simultaneously taken into consideration.

d(X'/P)
d(Y*/P)

Ymc. ¥. Econnmetric models and methods, p. 515. John Wiley & Sons, New

= +1.104
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The potitive sign of this coefficient in (6) is justifiable on the ground that an
increase in Y implies, among other things, an increase in X, which, in
turn, implies an increase in the demand for industrial products used in agri-
culture.

Phase 2:
From the estimation of (1) we get
M - +,520
d(X¢/P)
Combining phases (1) and (2), we get
d(Y*/P) d(Y*/P)
d(X+/P) d(X*/P)

The point elasticity of demand for industrial products in respoase to
agricultural production at the mean values is:

= +1.104 X .520 = 4.574

E d(XyP) Re 11.6
X'/P, X¢/P = R ST X —2 - .50
/P, Xl dX+p) K X 12850

Thus

(1) For a 10 percent change in agricultural production the farm income
changed by 7.5 percent;

(2) For a 10 percent change in agricultural prices, the agricultural
income changed by only 0.5 percent, showing that the effect of prices on
agricultural income was far less than the eiect of agricultural production;
and

(%) For a 10 percent change in agricultural production, the demand
for industrial producis changed by 5 percent.

This analysis is significant in a number of respects. It suggests that
agricultural price increases were, in genceral, highly deleterious to de-
velopment because it had very little, if any, cflect on the demand for
food and also some very significant cffects on the crystal formation of the
industrial scctor from the side of cost structure (sce chaptc  ..l, same
conclusion about prices of food grains). An increase in the price of
agricultural commodities including raw matenals, thereby raising the
cost of production and pushing the prices of industrial products, was a
deterrent to increased d-mand for industrial products. Higher industrial
incomes, however, helped to increase the demand for indusrnial products.
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Chapter V. Indirect Influences of Agricultural
Production on Industrial Capital Formation

The preceding chapter dealt with the direct cffects of agricultural
production on industrial capital formation. This chapter is chielly con-.
cemed with the indirect influences of farm production on capital forma.
tion in O’ ¢ industrial sector. Direct and indirest effects need not operate
either in watertight compartments or one at a time. The important in-
direct influences of agriculture or industrial capital fonmauon operate
through the government revenue accounts, which have relationships with
credit, wage, and tax policies of the government. The hypotheses that can
be tested for the "indirect influences” are whether (i) the government
plays an important role in the capital formaton of the industrial sector
and (ii) prices of food grains arc important to government revenue ac-
counts.

Government Capital Expenditure and Food-Grains Prices

The relationship between government capital formation and price
movements in the agricultura’ scctor can be traced by means of a sct of
simple relations. There are 2 alternative paths for the government in-
vestment function, one as a result of the squeeze on government ex-
penditure affecting wages and salarics and through them agricultural
prices, and the other duc 10 tax increases {ollowing a squeeze on govern-
ment receipts. These 2 sets of relationships aie:

() We = f(p!, N¥)
Es = f{(Ws, 19)
Is = ((R, Es, Bs)
and (ii) R = {T)
Ie {(R, Es, Bs)
where W¢ = wages and salaries in the government sector (Center and
States)
p' prices of food grains
Ne¢ = employment in the governinent sector

= governrient spending

= capital expenditure in the governinent sectoe
revenue on current sccount

= government borrowings (internal and external)

= tax receipu in the government sector from direct and indirect
taxes.

HEgme
(]
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The explanations 1or ie sets of relationships (i) and (ii) are as follows:

(i) An increase in agricultural prices, particularly those of food articles,
which is an important component of the budgets of government em-
ployees, will influence a corresponding increase in the demand for higher
wages, affecting thie wages-andsalaries part of the total government
expenditure, a« well as the government spending due to increases in costs.
Assuming no change in the existing tax system and the current level of
receipts on revenuc accour’, with increased spending the net revenue
account will show a decline. A decrcased revenue account will necessitate
a squeeze on credit to the government sector. An action contrary to this
will bring enhanced spending, however, into the hands of the investors
and consumers, raise further the prices of food articles and other agricul-
tural commodities, and again the above cycle will come into motion. The
major sources of supply of ‘nvestible funds in the public sector are the
goverminent borrowings and the surpluses of pubhic undertakings. With
squeezed borrowings, the capital formation in the government sector will
be adversely affected if the surpluses of the public projects do not com-
pensate for this squccee.

(i1) If the government revenuce account decreases, assuming no change
in government cxpenciture, the receipts go down, necessitating higher
taxes. In other words, the low level of taxes was responuble for lower
government reccipts which, in tum, will swueeze the revenue account.
The rest of the chain of events explaining government investmzais re-
mains the same as in (1) In the ultimate analysis, we can determine the
influence of taxatior on government capital formation. A squeeze in
revenue account will rcan a certun level of deficit financing. This, as
pointed out carlicr, comprises increases in moncy supply and/or increases
in governinent borrowings. The change in moncy supply 1s the sum of
the changes in real output, income velocity of moncy (ratio of money
national income to the stock of monwy each year), and pure inflationary
change. The income veloats of money, as estimated }y Johiri'® appears
to have remained ncutral during 1936-57 10 ;,00-61 In ecither case,
whether the money supply increases or government borrewings increase,
there is expected to be a paitive influence on investments in the govem-
ment industrial sector because of its substantially low industrial profits
as a source of finuncing its investments.

A squecze in borrowings will affect industrial investment in the private
sector. Revenue account plays its own part through direct taxes. The
chain of events explaining private investments by means of changes in
direct taxes is set out in the (ollowing relations:

(lll) W = f(p" No') -
(continued)

®fohri, C. K. Monctary Policy in Development Economy, p. 28. World Press. Cal.
cutta, 1963,
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™ = (T, We, W R= Ye)
I* = {(x%, B*, X*_,)
where W* = wages, salaries, and other benefis to employees in the
organized industrial sector (total wage bill)
p' = index of wholesale prices of tood grains (1952-53 = 100)
N* = index of employment in the manufacturing sector
¥ e industrial profis (retained profits + depreciation provision)
T¢ = direct taxes (Center and States)
R= = value of raw matenals consumed
Y* = - ross income from sales and ‘other income'
I* = investment in the organized industrial sector
B* = borrowing in the private industrial sector
X* m index of industrial production

The cxplanation of this relationship 1s that a change in direct taxes,
along with cost componcents on account of wages and raw materials, will
affect the profits of the private indus’nal sector. Profits along with borrow-
ings are the sources of investible t.nds. A squeeze in credit availability
will influence industhial investment in the private sector. 1f the supply of
investible funds by mecans of profits overshadows tive squeeze in he credit,
the credit squccze may not have any influence on the irdustnal capital
formation. On the other hand, if the “profits” are 2 weak vanable in
terms of their rontribution to the total supply of funds, credit squeere
will dampen the investments. In the ultimate analysis, it wiil be possible
to eapress investment in the private sector, Ief, as a funciion of direct
taxes; in other words, how do the direct taxes affect the status of capital
formation in the private sectorr The effect of direct taxes or the pnvate
sector, as a result of the squecze in profits, will act as a deterrent to
industrial investments.

The Statistical Model and Its Analysis

The effect of prices of food grains on government capital expenditure
has been formulated in the cconomic model above. The wages and s2l-
aries bill, the total spending, aad the capital cxpenditure in the govern-
ment sector have been classified as the 3 endogenous variables; the remain.
ing 4 vanables — prices of food grains, government employment, revenues
oa revenue account, and government borrowings — have been assumed
as exogenously given.

- The system is closed and complete with 3 jointly determined variables
and 8 equations, as follows:
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Wé @by +bup'+bulNs + v
Ef = by - by We - bn I¢ + v,
I$ = by + by R + by Et 4 by Bs 4+ v

where the symbols used for variables have L:.u explained in the pre.
ceding pages, and v,, v, and v, are the random disturbances unaccounted
for by the existing explanatnry variables.

The system generated by these 3 equations, when put to test for identi-
fication purposcs, shows that cach equation is overidentified and would
therefore not be subject to the methed of single-equation least squares
for a solution. With the assumption of lincarity, the disturbances in the
system can be presented as follows:

Vy = Wse — !);3— bn p' - bu Ne
Vi m Et = by — by We — by Ie
and v,-l'—b,,—b,.R—bnE'—anﬂ

By the conventional criteria of identificacdon each equation is over-
identified. Conscquently, the system has been solved by means of 2-stage
least squares. .

Method of iwo stage least squares (2SLS) or TSLS)

The endogenous variables in a structural equation are not independent
of the crror term of the equation. The 2stage least squares method is
based on reducing the correlation between the error term and the en-
dogenous variables cxpressed as explanatory variables. “The idea is to
‘purge’ the explanatory variables of the stochastic component azsociated
with the disturbance tenms.”17 The structural form gives the interactions
of the different vanables in the system. To study the explicit dependence
of "b= endogenous vinables on the predetermined and cxogenous vari.
ables and the error disturbances, the structural form is solved for the
jointly depend.ont variables to get the reduced form. This is attempted
by taking the least:squarces regressions of the dependent vanables on all
the prede’ermined and exogenously given cxplanatory variables. This is
the first stage when all the reduced fonn equations are obtuined. Reduced
form has the basic characteristic that the original system has been solved
to express the current valuces of the endogenous variables as functions of
all the prederermined and exogenous vanables of the system.

Again, the reduced forms will also be obtained from the structural
relationships 1o be estimated as the sccond step of the method of 2SLS.
If the equations in this systr-> were just identified, the reduced-form
equations obtained by both methods would give identical results. But the
system under cnnsideration here is overidlentified, and we expect different

“Johaston, J. conometric methods, p. 236. McGraw "{ill, Now York.
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reduced forms under these 2 methods. Furthermore, if the interest centers
around forecasting alone, the reduced forms given by ordinary least
squares and the structure would be relatively less divergent. On the other
hand, if the intention is to study certain structural relationships, as it is
“ours here, reduced forms should be obtained fiom the structural relation-
ships. Morcover, the coefficients given by reduced forms solved from the
structure are statistically more efficient than those given hy the “un-
restricted” least squares method (direct estimation by CLS).

The second stage of the method 1s 1o substitute thie romputed values
of the dependent variables for the observed values where the dependent
variables appear I.. .. strucrural equations as cxplanatory variables.
The 1 again the transfonned structural equations are estimated by least
squares. The structural cocfhicients so estimated ave consistent, and the
inherent characteristic of such equation-systems is that this method in-
creases multicollincarity (intercorrelation between explanatory variables),
and multicollinearity increases the magnitudes of standard ervors, which
in turn may affect the significance of the structural cocficients. In fact, as
has been mentioncd by Christ.!® hittle 1s known about the statistical distri-
butions of the 2SLS estimates. The structural cocficients and their stand.
ard errors have only approximately nonmal distributions because (1), the
coefficients themselves are only approximately normal and (2) their ex.
pectations in gencral do not exist and <o they cannot be unbiased. The
standard errors of the structural coefficients are estimators of the approxi-
mate (not the exact) standard dJeviations «f these coefficients and the
estimates of their variances presumably have the chi-square distribution
only approximately at best.

Analysis of the statistical model (i)

As a first step in the statistical analysis by the method of 2.stage least
squares, the reduced forms are obuained by the ordinary least squares.
These reduced forms and those obtained from the structural equations
would give “almost” similar results, if the equations were just identified.
Again, as our interest lies in tiae structure more than in prediction, the
reduced forms cught to be obtained from the structural equations (as
stage 2) in the ?SLS which are:

Wage equation:
We = —1.57 4 .101 N¢ 4 035 pf
(.014) (.026)
Government spending equation:

Es = 357 4+ .397 We 4 830 1Is
(1.098) (.435)

“Chrisg, C. F. Econometric models and methods.  Johin Wikey & Sosow New Veah
1968, .
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Investment equation:

Is = —356 4 .0050 Bs — .0029 R + 1.103 E¢
(.0081) (.0040) (.320)

The signs of the coefficients in the above estimated equations conform,
more or less, to theoretical considerations. In the “wage equation,” the
signs of both Ns and p! are poutine, showing that with employment in.
creasing, or p! increasing, wlich will push up the wage rates, the wage
bill will increase In the “"government expenditure” equation again both
the coefficients are positine. This implics that as the wage nll or the
capital expenditure gocs up, total government spending, holding other
cemponents constant, will increase In the “investment™ equation we get
positive cocfficients both for government borrowings and total spendings,
implying that (a) the increased quantum of borrowings, which include
internal and external loans and giants (the foraign asustance), will enable
the government to increase 1ts capital comnutments and (b) increased
government sp.endings, holding other components constant. will increase
its capital expenditure. The negative coefficient of R, the TC\Ciiue G
revenue account (i ¢, tax and nontax revenucs on current account) shows
that the increases in current revenucs will result in lugher civil expendi.
ture, thereby decreasing the capital expenditure This also substantiates
the theory that current revenucs help to increase civil administration
expenditure, while internal and external loans help to increase the capital
build-up and not vice versa. Ao, expenditure and resenues. as would be
expected, have opposite signs.

In the wage cquation, government cmployment has 1 statistically sig-
nificant coefficient at 5 percent level of significance, while the prices of
food grains have a coclficient shghtly more than its siandard error. In the
“spending™ cquation, the variable “capital expenditure” has an almost
significant coeficient, and in the “investment” equation, government
borrowings have a cocfhcient cqual to its standard ervor and 2 significant
cocfhcient for goserrument spending. ‘The coefficients of multiple deter-
mination R? for t! ¢ 3 equations are fairly high ac .88, 97, and .98
respectively.

The clasticity cozfficients are presented in table 27. For a 1 percent in-
crease in food.grains prices (a) total of wages and salaries of the govern-
ment sector increases by 5 percent through the increases in wage rates; (b)
government spending, which includes government revenue expenditure
on commoditics and scrvices (government administration), government
administrative capital expenditure, and government enterprise capital
expenditure increase by 1 percent: and (¢) the capital expenditure in the
public sector increases by 1.5 percent.

As the prices of foodd grains increase, the salaried class demands higher
wages from the government; this raises the cost of goremment administra-
tion expenditure, which in turn puts a squeeze on government revenue
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Teble 27. Estimates of elasticity coeficients, model (1) (at the mean values)

of® Gom.zmn( Government C‘gremm(
with wages & salaries spending capital ex iture
respect to ® wee ES 1
G“'?lom' N¢) 74 1.53 2.38
employment (N§)* 74° .
Food-grains' peices (p'). .48 98 1.53
Go remment borrowings (BS) — 1.07 1.79
Re:enue on current
sccount (R). .. . — 270 374

*For example, .74 = elasticity coefhcicnt of W¢ with respect to Ne.

account, revenuc, having been assumed constant. The total government
spending increases and the strain on the current account calls for in-
aeased borrowings, wlich again affect positively the total spending as
well as the capital cxpenditure.

Analysis of statistical model (ii)

Model (i) describe the behavior of the government capital expenditure
holding the government revenues as given; model (i1) describes how the
apital expenditure s affected by changes in taxes to make good the gap
in the revenue account, assuming the government spending as a datum.
The latter is a relatively simple model of only 2 cquations with 2 jointly
dependent vaniables R, revenucs on current account and Is, the govern-
ment apital expenditure. Revenuces ate expected to have a dircct relation-
ship with the total taxcs, and will in turn explain the I

The 2 variables to be cestimated are the government revenues and
capital expenditure, whereas the vanables exogenously given are the gov-
emnment borrowings, spendings, and taxes (direct and indirect). The
system with 2 endogenous vanables and 2 equations is complete and a
closed one.

Re=cy+cuT+w

[$ = cot+nEs+cnB 4+ caR +w
vihere w, and w. are the disturbance tenns not accounted for by the
included explanatory variables. These 2 equations are overidentified and
wculd need to be solved by the method of 2stage least squares. Again,
with linearity assw:ned, the disturbance terms can be presented as follows:

wimR—co—ceyT

wy = I8 — ¢ — 2y Et — ca Bt — cy R.

The structural equations obtained from the estimation procedure in-

volving the 2.stage least square: are:
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Revenue equation:

Re —117.03 4+ 1.514 T
(.(29)

Investment equation:

Is @ —2.25 4 .686 E* 4 .0026 Bs + .0020 R
(.279) (.006) (.004)

Signs of all coefficients in both the equations conform to the theoretical
formulation except for that of “current revenues.” Increased taxation
will increase revenues; similarly, increased total spendings and govemn.
ment borrowings will increase Roverminent capital expenditure. As ex-
plain ¥ bove, capital expenditure when approached from the “revenue”
side gives a ncgative cocfficient for current revenues R. but with the
“expenditure” approach it gives a positive cocflicient for R. As 1 matter
of fact, the cocfficient of R 1s not sizmificant statistically, and ther ~fore the
sign would not matier 1o much. The cocfficients of tax receipts T and
government spend ng E¢ are sigmificant at the conventional level of 5
percent of statistical tesung and the “revenue” =nd “investment” equa-
tions explain 99 percent and 97 percent of the total variation in the
endogenous variablcs

The clasticity cocficients so derived from reduced forms from the
structural equations are given 1n table 28. The clasuicity cocficients show
that a 1 percent change in tax receipts changes the government revenues
on current account by about 1 percent and the government capital ex-
penditure by about .3 pereent. Agun, a 1 percent increase in the total
government spencling increases the capital expenditure by .95 percent
under the assumption that the total spending is exogenously given and
the investments are approached by means of “receipts” method.

As the revenue account is squeczed, Bsunming a given expenditure, the
revenue is incrcased by increasing taxes This increased revenue, along
with the “borrowings”, fonns the supply of investible funds by the gov-
emment, while total government spendings are the demands on govern-
ment rcsources. With an increased supply of rewurces, the capital
expenditure will tend to increase. Again, with increased total expendi-

Table 28. Estimates of elasticity coeficiemts, model (11) (at the mean values)

of* Revenue Government
with D ral cxrmdilure
respect to® R capl 1
Taxreceipu (T)®.. . .......... ... 1.08° .27
Government spending (ES) ... ... .. .. 95
t borrowings (BS). . . .. o .78

%

*See fooinote to table 27.



ture, the capital expenditure which is a part of total spending will also
increase. Therefore, the capital expenditure in this case will be affected
from both the supply and the demand of public resources.

Analysis of statistical model (iii)

This section deals with the empincisr ¢ model (iii) set up earlier,
showing the effects that direct taxes have on investment in the private
organized industrial scctor. Direct taxes infliuence profits, and profits
affect the magnitudes of investment. On the other hand, the “wages and
salaries” category is affected by the level of employment and the money
wage rate. The latter will show up through prices of food grains. Prices
of fnod grains, direct taxes and prices of raw mate-ials consumed influ-
ence the gross income and consequently investments in the organized
sector.

The above relationships arc piesented as equations below:

W = dy + dy p' + dis N + 1wy
| aad -d”+d"‘r"+an.+dnY~+du‘V"+W’
I* = dyp 4+ ¢ B 4 dyy X*'_y + dp ¥ + w,

Two-siage least squares (2SLS)

This model comprises 3 cndogenous variables and 3 equations. The
endogenous variables are Wer, g0 and Io and the exogenously given or
predetermined variables are p!, Net, T4, Rm, Yor, Ber and Xer.,. Since the
number oi cquations is the same as the number of jointly determined
vaniables, the model is complete Since 2 of the equanions contain more
than 1 endogenous vanable in cach of them. the model if solved by the
erdinary least squares method would give biased esumates of the struc:
tural coefficients. Also, cach equation 1s ovenidentificd. Therefore the
method of 2stage least squares has been used for estinating these re-
lationships.

The estimates of the structural equations as obtained from the 2-stage
Jeast squares are:

Wage equation:

We = —208.63 4 .207 p' 4 2.880 N¢
(.319) (.297)

Profit function:

2 = —39.32 — 105 TY — 152 R™ 4 .147 Y& — 730 We
(.326) (1.277) (.089) (2.841)

Investment equation:

I* = —106.37 4 3.287 B> 4 2.462 X*_, + .328 =~
(.494) (1.901) (.515)
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"The coeflicients in all the equations satisly the tests of logic. The
“wages and salaries” bill, as would be expected, has a positive correlation
with employment and the prices of fooxl grains through money wage rates.
In t.> profit function, components adding to a2 costs, and thus inversely
affecting the profits, such as direct taxes. value of raw materials con-
sumed, ind the wage bill. all have negative coefficients. whereas the vari.
able “sales income™, as expected. has a positive cocfhcient Again, in the
investment equation, the moie the borrowings. the morce the investment;
more profits result in lugher investments: and the lngher the output level
in the previous peniod, the lugher is the expected investment in the
current pericl. Therelore, the positive cocfficients of all $ independent
vanables in the investment cquation satisly the theoretical formulations.

The elasticity cocficients (table 29) show that:

(1) a 10 percent increase in prices of fowl gTains increases wages and
salaries of industrial workers by 1.4 percent, decreases profits by |
percent. and invesunent in the private sector by .1 percent;

(2) a 10 percent increase in cmployment in the manufacturing sector
increases the wages and salaries bill by 22 percent, decreases profits
by 10 percent, and incicases investment by 1 5 percen.;

(8) 210 percent increase in direct taxes decreases profits and investment
by 1 percent and .1 percent respectively;

(4) a1 percent increase in incomes in the industrial sector (private) is
accompanicd by a ncarly 2 percent increase in industrial profits and a
.8 percent incrcase in invesument:

(3) a 10 percent increase 1n borrowings in this sector will produce a 14
percent increase 1n industrial investments; and

(6) 2 10 percent change in industrial production will result in a 6 percent
change in industrial investments.

Tabdle 29. Estimates of elasticity coefficients, model (Hl) (at the mesa valoes)

wi of* I \Wages & salaries Profits Investments

respect to® \yere ™ 1o
Food-grains prices (p")*. 140 - .06 -.01
Manufacturing

employment (N°®') 224 - .96 14
Direct taxes (T¥) . - .17 -.03
Value of raw materials (R™) - .08 -.01
Gross income (Y*') . . 1.84 o

anized sector’s

bocrowings (B*') . .o 44

Industrial outpue (X*_,). . 60
%

#Sce {ootnoie to table 77,



The indirect effects of prices of food grains and of employment in the
manufacturing sector on capital formation in the industrial sector (pri-
vate) become fairly diluted when they work through the wage bill and
the profits. Similarly, direct taxes and the price of raw materials have an
extremely weak influence on industrial investment because of their own
weak effects on profits. Because of the diluting effects introduced by
profits, an alternative model excluding the profit function is investigated
in Chapter V1. Industrial incomes, borrowings, and the status of indus
trial production do play a significant role in influencing capital formation
in the privately organized industrial scctor.

Direct Relationships in the Public Secto

To accentuate the fluctuations, the trend has been climinai~d from
net government current (revenue) account, agricultura! prices, guvern-
ment capital expenditure, total taxes (direct and indirect), and current
expenditure, to enable study of some of the direct relationships. ‘The 2
variables “domestic terms of trade and budgetary deficits” had no sig-
nificant trend element and have therefore been used as they were observed.
The following cquations examine these relationships directly and also
indirectly through “net revenue account.” ‘T'he data employed are for
the period 1951-52 to 196566, and arc represented without removal of
trend. The lincar regressions give the following equations:

v)) A" = —276.09 4 3.027 pt R! = .35

(1.137) ‘

(8) Is = — 42,01 + 3.236 p* R! = .13
: (2.400)

(9) Is = 24670 + 1 131 A’ R! = 53
(.319)

Equation (7) indicates that agricultural prices and current revenue
account (Ar) have a positive correlation of 6 and a statistically significant
(at 5 percent level) regression cocfficient. This confirms one of the earlier
hypotheses that an increase in agnicultural prices would put a squeeze on
government through its cifect on revenue cxperditure. Equation (9)
shows a positive conclation cocfficient of .7 between government capital
expenditure and nct revenuc account An increase 1 the net revenue
account (recaipts-cxpenditure) will enable the government to spend in-
creasingly on capital account. The “dircct” influence of agricultural prices
on government capital expenditure is given by cquation (8). The re-
gression cocfficient is not significant at the 5 percent level and the cor-
relation coefficient is 4. In terms of orders of magmitude, the slope co-
efficient is similar to that obtained by substituting (7) into (9). Presum.
ably, the departures from trend for net government account reflect
changes in wages and salaries 1n the government sector, government cur-
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rent expenditure, and government reccipts on revenue account, either
directly or indirectly. On the other hand, total taxes (T) as a function of
agricultural prices give the following relationship:

(10) T = —658.26 + 10.757 p* R! = .50
(3.039)

Thus, showing that there is a high positive corrclation of .7 and a statis-
tically significant slope cocfficient, implying that the fluctuations in net
government revenue account are cue not only to fluctuations in govern-
ment expenditure but also to fluctuations in government revenues, so far
as they are related to agriculiural prices.

Again, a risc in agricultural prices puts a squeeze on government
through its cflcct on current expenditure (CE). This relationship has been
studied over the period 1951-52 to 1962-63 and is represented by the
following simple relationship:

(11) CE = —314.43 + 7.311 p* R! = 48
(2.448)

which indicates a positive corrclation coefficient of .7 and a statistically
sign.ficant regression cocfficient (at 5 percent). Agricultural prices aifect
the current expenditure which, n turn, inflluences net revenue account
(A"). The latter after climinating trend is seen {rom equation (12) with
a correlation cocfhicient of .7 and a significant slope coefficient.

(12) A" = —137.34 4 365 CF' R = .52
(.113)

Thus, the responses to changes in agricultural prices could be a change
in various kinds of taxes or a change in government current expenditure.
The latter can influence government deficits, resulting in borrowing or
aedit policy which affects interest rates, as well as investment mix in the
public scctor including that for infrastructure.

The relationships of A, Is and CE and taxes with domestic terms of
trade are given in the regression cquations below:

(13) A’ = —329.66 + 3.281 p*/p™ r= .30
(2.849)

(14) Ie = 35707 — 1.078 pr/p™ r = —.05
(5.698)

(15) CE = 39963 — 678pfp>  r= —.03
(8.159)

(16) T w» —654.46 4 9.645 p*/p™ r= .29
(9.215)

Equations (13) and (16) show that a positive but not significant cor-
relation exists between the terms of trade and “net revenue account” and
“1otal taxes.” Increase in the ratio of prices means that the agricultural
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prices increase, or the manufactures’ prices decrease, or that the increase
in agricultural prices is more than the increase in manufactures’ prices.
In any of these events, if taxes increase with the increase in terms of traie
(16), and if the net revenue account also increases (13), this supports the
conclusion tentatively outlined in the previous section that the increasw
in taxes will be more than the incrcase 1in governiment exp  cliture as a
result of an increase in relative prices. This inference is also . "= with
the analysis shown by cquations (7) and (10). The government capital
expenditure and the current expenditure do not seem to have been in-
Auenced by the changes 1n the domestic terms of tiade, as 13 observed from
extremely low correlation cocficients i equations (14) and (15).

In summan, the government nct revenue account, capital and current
expenditures, and the total taxes are more strongly influenced by agri-
cultural prices than the ratio of .gricultural to manufactures’ prices. The
relative prices are more influential than agricultural prices alone with
respect to budgetary dcficits of the central and state governments; how-
ever, this influence is not strong enough to quahly for a high probability
conclusion.

Chapter VI. Effects of Changes in Agriculture on
Industrial Capital Formation—An Econometric Study

An econometric model has been developed to determine (1) whether
the occurrences in the agricultural sector, identificd by production and
price behavior, affect the capital formation 1n the organized industries
in the private sector, and also the investment decisions in the public
sector; and (2) what the transformation elasticities are in the private
organized and the public industrial sectors.

Private Organized Sector
Economic model

To study the efiects of production and prices of food grains on the
apital formation in the organiced industrial sector, a theoretical frame-
work of analysis has been set up in terms of (1) an investment equation,
(2) a wage equation, and (3) a price cquation.

The linkage of the cifect of agricultural production on investment is
established by mcans of wages. That is, the 3 jointly determined vari.
ables of the system arc industrial investment, wages of industrial workers,
and prices of food grains. As agricultural production falls, the prices of
both industrial raw materials and food grains rise. Purchase of food
grains — a major item of consumption for the working class — requires

66



a higher wage. Higher prices of industrial raw materials and higher wages
will raise industrial costs, thus reducing profits and investment oppor-
tunities. In the other direction, the chain of events will lead to increased
profitability which, in tum, will furdher encourage investments.

Investments are assumed to be a function of lagged income (identified
by real production in the industrial sector in the previous time period),
lagged prices of variable-chividend industrial sccurities and profits. The
lagged relations stem from the behavior of the ranufactures whose de-
cisions are inllucnced by the status of industrial production in the earlier
period. Other investors watch the behavior of the securities’ price index
before deciding to favor any of the available choiwces of alternative in.
vestment channcls

Profit is generally defined as the difference between revenue and costs.
Revenue has been proxicd by the prices of manufactured products and
the level of industrial production, while the chief costs are the wage and
the raw-materials bills. The wage bill's influence on investments 1s seen
through the inclusion of the money wage rate of employces in the manu-
facturing sector and the level of employment.

The price of industrial raw materials is another important explana.
tory (cost) variable. Inclusion of the variable “physical quantities of
industrial raw matenals” would give the total raw-materials’ bill, but
unfortunately, no data arc available for the physical inputs of manu.
facturing industries. It would be safe, however, to assume fixed input-
output cocfhcicnts.

The investment [unction could then be visualized as:

[o¢, = [ (X* 1, PYiats P™0 P™1 Wy, N*)
where t = current time period
I* = investment in the organized industries of the private sector

X = index of industrial production representing the income orig-
inating from organized industrial sector (1952-53 = 109)
p* = index of prices of variable dividend industrial «ccurities
(1952-53 = 100)
= index of prices of industnal raw materials (1952-53 = 100)

. w*, = index of money wage rate in the organized industries (factory
establishinents) (1952-53 = 100)

N*, = indrx of employient in the mannfacturing sector
p™ = index of prices ». industrial products (mmanufactures) (1952-
53 = 190).

The money wage earnings ol factory workers, taken as a jointly de.
termined vaniable of the system, depend upon the investment in the
organized industries proxied by the industnial output per worker, con-
sumer price index of working class through prices of food grains (another
joindy dependent vanable), and lagged profitability per worker.
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Thus we have a wages function as follows:

. wo, = f( (x/N)“l. P (P'c). ('/A\').'t—l)

where w* = money earnings per worker
p* = consun:~- prices index for the working class
p!
x.o
 aad
N* = employment in factory establishments.

prices of food grains

industrial output

industrial profits

When tl.e rate of profitability per worker of the previous period is pre-
determined and the industrial productivity during rie current period
is known, it provirles cnough basis for labor unions 10 demand suitably
adjusted wages. Of course, tlus cntire argument applies only to nising
money wages. In other words, downward movement of wages to less than
the sutsistence level is ruled out.

The wage function is the intermediate link of the interrclationship
between investments in organized industrics and agricultural (food grains)
production The latter explains prices, the turd jointly determined
variable of the system. On the demand side, prices of food grains depend
on the per capita real income and the moncey supply. On the supply side,
they depend un food grains production and food-grains imports minus

“exports plus changes in stocks, making adjustment { '~ wastages and
seed and feed requirements lagged by 9 months. Therelore we can take
the lagged net availabulity of food grans as the cexplanatory variable
on the supply side. The cffect of increase in population s climinated
from both the demand and the supply sides by taking per capita income,
money supply, aud per capra availability of food grains.

Thus the pric- of fuod grains can be expressed as:

p'v = f((Y/P),, (X!/P)y, (m/P),)
where m, = inoney supply
X', = net availability of foodgrains
P population
Y index of national income at current prices (1952-53 = 100)
m = money supply.

Statistical model
From the above we build the following model:

Investment function:

(17) Iy = a0 + 3y Xy + 213 Py + luJ'n + & P';x + a w*,
4+ a e N* + Uy
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Wage function:
(18)  w* = ag + ay (2/N)*.s + o (X/N)*, + ag P+ U

Price equation:
(19)  p's = aw + ay (Y/P), + ag (X!/P)rsjs + am (m/P), + U,

Since our attention is concentrated on a part of the aggregate economy,
somc of the variables of the system are assumed to have been given ouuside
the system. These variables, known as predetermined or exogenously given,
are: x"t-h (f/N)"l-l. P P'™ iy, Nefy, (XIN)°'u. P™ (x'/P)!-.‘m and
(Y/P).. Given the values of these vanahles, the purpose here 1s to deterimine
the values of I°,, w, and p' and the structural cocfficients. These are
called the endcgenous, or jointly dependent, vanables. The “migraton
rate” of agricultural workers to industey poses definitional and conceptual
problems. Added to these were the severe limitations of the availability of
time-series data to match with the remaining variables of the model. There-
fore, the above formulation excludes this variable. Furthermore, the drop-
ping of this variable will allow a larger number of degrees of freedom,
although there may be a specification error as a result of the omission.

Analysis of the statistical model
The structural equations estimated as stage 2 of the 2SLS are:

Investment equation:
I = 2047.37 4 15.073 X, + 12.447 poy_, + 34.526 P

(6.782) (2.315) (12.108)
= 19.024 p=,  — 22312 we, — 10.562 N*, R'= 97
(5.949) (10.311) (12.575)
Wage function:
w® = 22.07 4 .015 (x/N)*,_; + .694 (X/N)* +.033 pt, R'= 97
(.023) (.092) (.064)
Price equation:
P's = 112.02 + .627 (Y/P), — 1.198 (XY/P)iajs + .327 (m/P), R? = .93
(.291) (.322) (.237)

The signs of the estimated structural coeflicients in the above 3 equations
conform, by and large, to the theoretical considerations. In the investment
equation, the level of indust-ial production and prices of variable-dividend
industrial securities, lagged by one period have a positive correlation with
the level of current investments: i.c., upward movements in these variables
will promote higher investments. The ncgative coefficient of w™, shows that
A4 money wage rates increase, cost coiaponents also increase and profits
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decrerse—a disincentive for higher investinents. The negative sign before
the coefficient of N+, indicates that the money wage rate and the level of
employment in the industrial sector are competitive. The coeflicients of
w*, and N* also substantiate another obvious fact that the correlation
between the wage till (w*',, N°*') and the level of invesuncat is positive,
which 1t should be, because the larger the wage bill, the larger the output
activity and the larger would be the requirements of corresponding invest-
ments. The pricc of industrial products (p™,) has a positive correlation with
the I*,, since thess price increases add to the total revanues, while the van.
able for prices of raw matenals (p'=) has a negauve coeflicient The latter
would be expected because any raw-materials price increase, as with in-
crease in money wage carmings, would add to production costs, thus de-
creasing profits, and hence would be a disincentive for imvestment.

In the wage function, the cocflicients of all the vanables (2/N)*"\_y,
(X/N)*", and p'i arc posiive. An increase in the industrial profitcwill inspire
the labor class, with the help of organized labor unions, 1o demand higher
wages. The positive correlation of profits, lagged by one period, with money
earnings proves this assertion The cocth:cient of p'y has been theorized to be
positive because an increased level of prices of food grains will necessitate a
demand for higher tnoney wages: this hypothesus s burne out by the positive
coefficient.

In the price equation, it was hypothesized that the per capita levels of cur-
rent income and the 1ioney supply will be the forces on the demand side
while the per capita net avadability of food grains will be the chief force on
the supply side to deternmine the level of prices of food grains The positive
correlations of the demand varniables and a negative correlation of the supply
varniable prove these hy pothescs

The resulting standard crrors of the structural cocfficients and the values
of the coefficient of muluple determination R¢ from the method of 2SLS are
usually not precise and appropriate for the conventional tests of hypothesis.
Nevertheless, these tests are used as broad guidehines for statisucal signi-
ficance.

The coefficients for vanables X*_y, p-iy P™u P™ and w*' in the
investinent equation arc all highly significant at the convenuonal levels
(5 percent) of statisuical significance. ['tie coetlicient of N°'y 15 a little iess
than its one standard creror This is the only coefhicient 1n the investiment
equativr which does not sausly the usual tests of sigmifi ance of twice the
standard crror or more. Its Beta cocllicient, which measures the relauve
contribution of cach independent vanable in explaining the wotal vanabality
of the dependent variable, 1s the lowest. The relative contributin of the
wage bill (we',, N°\) 1in explamming the investinent behavior is less than that
of the variable “*prices of industaial raw matenals”. The Beta cocthicient of
w*, and N*, will be somne sort of a weighted asverage of their individual
coefficients 1.138 and .612, and is expected 1o lie brtween these .alues,
whereas the Beta coefficient for p'=, (1.227), would always he higher than
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this weighted beta coefficient. This is further substantiated by including in
the investment function variables such as the wage and the industrial-raw-
materials bills; the respective Beta coefficients were found to be .165 and
.148. This supports an earher finding that raw matenals are imore important
than wages and salarics in the cost structure of Indian :ndutrics. The various
independen: variables in the investinent equation, in descending order of
their importance 1 coninibuting to the total variauon of I*%, are X*,_,,
P™u P™u Ph-n v Cu and N, These varables explamn as much as 97
percent of the total explainable vanation of the investment in the private
organized sector.

In the wage equation, the industrial output per worker (X/N)*, is highly
significant statisucally, the cocflicient for prices of food grains s only once
its standard error, while the profitability per worker is nou significant. For
obvious reasons, (X/N)<!, 1s the largest contributor in explaining the varia-
bility of money carmings per worker. Prices of food grains arc stronger than
the profits per worker 1n influencing the movements of money carnings of
industrial workers. This cquation, comprising the 3 independent variables
(x/N)*" 1, (X/N)°r, and p'y, explains about 97 percent of the total explain-
able variability of we',.

Jn the price cquation, availability of food grains per capita is the most
important explanatory vaniable among the independent vaniables included
therein. Two of the variables includea, " "'P)yand (X'/P),_,,. are statistically
significant at the 5 percent level; the cocfhicient of (m/P) is nearly 134 timesits
standard error. This relationship explains 93 percent of the total explainable
varniability of the p's.

The elasticities of the 3 endogenous variables with respect :» the pre-
determined or exogenous variables arc presented in table 30. The indus-

Table 0. Emimates ol clasticity coefiicients, private Indusarial secter
(at the mean values)

Industrial Moaey Food-graine -
invc?:unn “':f," pt;sa
Iodustrial production (X*). . .. .. 368 .007
Security prics (p*) .. ... ... 312
Manufactures’ prices (p™) .. ... ..... 6.87
Prices of industrial
raw mttfia? (™) . . ... —:.:s
Money wages (w*') ... -4,
Em :\l (N®). .. .l -2.16
Profis (¢*) W .gl 0_3.
Food-grains paices (p).. ... ... - .
lacome (y). . e .001 —_ .007
Food-grains productioa (Xf)........ 02 — —-013%
Mooey supply (m)..... . ......... - .001 -.003 .004
..
(—*: Negligible) : 1
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trial production has influence on the industrial investment directly, as well
as through money v 1ges. The total effect of X*f on T** is the sum of the direct
and indirect eff.cte, and the clasticity coefficient correspondingly :uitudes
this adjustment.

(1) A 1 percent increase in the preceding year's industsial output
resulted i 3.64 percent increase in the current industrial invest-
ment.

(@ A 1 percent increase in the prices of variabledividend industnal
secunities in the previous penod increased the industrial inves:-
ment by 3.12 percent.

(8) A 1 percent increase in the price of manufactures, increased the irn-
dustrial investment by 6.87 percent.

(4) A 1 percent increase in the prices of industrial raw mate::als, de-
creased It by 4.1 percent.

(5) A 1 percent increase in moncy-carning rates of industrial workers
caused a 4.45 drop 1n invesunent.

(6) A 1 percent increasc in the empioyment in factories decreased the
investment by 2 2 percent.

(M) A W percent increase in the prices of food grains decreased the
industrial investment by 1.3 percent.

(8) A doubling of food-grains availability incrcased the industrial in.
vestment by only 2 pereent.

(9) The industrial investinent was almost unaffected by the changes in
national income, money supply, or previous period profits. The
effects of these variables were diluted because of their proposed
indirect relationslup with the industrial investment.

(10) For a 1 percent increas in prices of food grains, money eamings
per worker increased by .03 percent

(11) Fcr a 10 percent increase in industrial output, money earnings per
worker incrcased only by .06 percent.

(12) For a 10 percent increase 1n national income, prices of food grains
inaeased by about .1 percent

(18) For a 10 percent increase in food-gruins availability, prices of food
grains decreased only by .13 percent.

(14) For a 10 percent increase in moncy supply, prices of food grains
increased only by .04 percent.

The elastic'ty cocficients of capital formation in the private industrial
sector, with respect to the money camings par worker and the price
of raw materials were sf the same order. It way influenced most b+ “he
prices of manufactures. A rate of increase in these prices, resultiag in
higher revenues, was outweighed by the accompanying rate of increase
in the volume of investment. In all this analysis, since we are dealing
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with absolute and not relative prices, the tacit assumption of “all other
prices assumed constant” is implied. Theorediaally speaking, the above
conclusion lzads to the situation that if the government can increase
the money supply in such a way as to double all prices, including those
of manufactures, because of general inflation, then the investment should
increase by about 700 percent, which is obviously absurd. Hence the
above assumption.

Public Industrial Sector

Investment in the public sector has a large clement of autonomous
investment and a relatively small component of induced investment. In
the private sector, however, induced mnvestment constitutes the majority
of the total investment. " Autonomous” imphes that investn.ent is deter-
mined outside the svstem and assumes that the investment and the random
disturbance arc independent. Despite the ' tonomous character of the
investment here, an attempt is made to formulate an investment function,

Economic model

The causal transitional relationship emanates 1com changes in the be.
havior of the agricultural sector, proxied by prices of food grains. Prices
of focd grains have been related to the capital Jormation in tlus sector
by a different route frors the one adopted for the private sector. The
total wage bill for these completed undertaking is the product of the
employment level and wage rate. The wage rate of these employees will
be a function of priccs of foxl giuns, which constitute a large part of the
budgets of industrial workers. The wa sev and salanes and other benefics
to employces have also been termed as the “wage income.” \Wage income
and nonwage income —- the latter mcluding profits taxes, rents, etc. —
would constitute the net value added The net volue added (income
generated) by these undertakings will cxplain the apital stock (capital-
output ratio) and the investments in this sector. defined as the difference
in capital stocks between the end and the beginning of the period, will
depend on the status of capital stock in the previous periosd and the cur-
rent availability of foreign exchange. The rhain of events can be traced
2 follows:

w" - f(.\'”’ P’)
Y = Wes 4 Wi

I = {(K~_, F)
where
W = wages, salaries and other benefits to employees in the “com-
pleted” undertakings of the public sector. (contizued)
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W' = nonwage income

N»™ = employment

p' = prices of food grains

Y* = net value added

K™ = capital stock

F** = foreign exchange utilized
I** = investments

Definitions of variables:

Y = nectvalue added = grossincome (sales and other income plus
changes in inventories) minus expenses on production
(purchases of raw materials, and finished and semi-
finished parts, repairs and rairtenance, power, fuel, etc.,
and excise duties) imnus depreciation.

Y*™ = wageincome + nonwage incoine = \Wee 4 \y'ov

Wise is derived as a residual from Y after \We™ has been accounted
for.

K = capital stock = fixed assets less depreciation, capital works
In Progress, sicics, spares, raw materials, tools, and stocks
in trade.

I = LX/At = (K-K_)

Swatistical model
The above is analyzed as (ollows:

Wage income equation:
(20) W = dyy +dy N*™ 4+ dup' + U,

Net value added:
(21) Y™ = Woee 4 W (definitional)

Capital stock relationship:
(22) K™ = dy + dn Y + U,

Invesument equation:
(23) [ = dw + dn K*™_, +dn F~ + U,

In this sysiem of 4 cquations, the variables, employment in public-
sector undertakings Nvv, prices of food grains p!, nonwage income W'v,
apital stock in the previous period Kev., and the foreign exchange used
during the given period Fev are assumed to be predetermined or exoge-
nously given. Given the observed data on these variables, the effort is to
extimate the values of the wage income Wsv, net value added Yo+, capital
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stock Kev and the investment Iv. The later are called the endogenous
or jointly dependent variables. This system f equations has 4 jointly
dependent variables expressed by means of 4 relationships. Each cqua-
tion, according to the principles of identification, being overidentified
will not be subjected to a solution by the method of OLS, but will be
solved by the method of 2S1S. The svstem of 4 equations with 4 endoge-
nous variables is complete

Analysis of the statistical model

The structural equation, derived from the 2SLS using computed values
of the jointly dependent variables being used as independent variables
(from the reduccd forms) are as follows:

Wage income cquation:

(24) Wes m —85.59 4+ .0002 No* + 873 pf R! = .96
(.00005)  (.274)

Net value-added:

(25) Y = Wee 4 Wie
Capital stock equation:
(26) K™ = 525.27 4 3.828 Y»e R!= 84
(.737)
Invesument equation:
(27 I*s = 231.06 + .438 K**_, 4 12.382 Frs R!' = .85
(.:213) (4.713)

TP+ signs of the estimated coefficients in these 4 eqiations are in line
with theoretical expectations. In the wage-income equation, the prices of
food grains (because of their ponitive relationship with money wages) and
the employm:nt have a positive correlation with the wages and salaries
bill. Higher income calls for hizher levels of capital stock in the “capital
stock equation”, and both the forcign exchange and the capital stock at
the beginning of the penod have a positve relationship with current
investment demands In each of the estimated equations, all the structural
coefficients are wtatistically sigmificane at the 5 percent level. and the levels
of the crefcients of multiple determination are fairly high. ‘Uhis indicates
that the independent vaniables mcluded herein have explained a major
pnrtion of the total vanabilits an the jointly dependent variables. The
elasticities are summarized in table 8.

(1) A 1 percer rease in employment in the public undertakings
increased . wages and salaries bill by .8 percent, the capital stock
by 1.3 percent, and the investment by .4 percent.
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(2) For a 1 percent ¢! _nge in the income generated in this sector, there
was a change ot 6 percent in the capital stock.

(3) A1 percent increase in the foreign exchange increased the investments
by 1.8 percent.

(4) A 1 percent change in the prices of food grains led to a 1.4 percant
chauge in the wages and salaries bill, .3 percent in the capital stock,
and .7 percent in the investment.

Teble J1. Estimates ol clasticity coefficients, public industrial sector
(at the mean values)

T of* Wage bill | Capital stock | Iavestment
with tﬁp«lw'\ \ypee K™ o]
Employment (NF°)® . .76° 1.83 .39
Food-grains paices (p'). . 1.40 .3 .70
Value-added (YF®). . . .. .56
Foreign exchange (F¥*).. . ... . 1.76
= =rr=x

*See footnote to *~hle 27.

Chapter VII. Ccaclusions

The conclusions from this study are summarized below under 3 broad
headings: (1) relationships based on structural factors; (2) relationships
of terms of tradc and agricultural production with economic aggregates
and the transfer of capunal; and (3) direct and indirect effects of agri-
cultural production on the formation of indusuial capital.

Relations b.ased on the industrial stiucture

In the structure of manufactuning industnes in India, the agricultural
and agriculturally based industrics consisting of foodstufls, textiles, leather
and products thereof formed more than half of the total gross value
added. Morc than half of this scctor was accounted for vy textiles alone,
and cotton textiles formed the hulk of the textiles industries. The tra.
ditionally recog.nzed industries such as steel, cement, and paper etc.
accounted for a rclatively much smaller proportion of the total gross
value added.

The correlation between saving in the domestic corporate sector and
the urban houschold sector was real and important because the former
would be increasing its saving for the same reason as would the latter.
Likewise, the factors that encouraged increased corporate new issues,
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which take about 7 percent of the household sec.ar’s savings, further
encouraged houschold savine.

The growth in private investmment, heavily suppor.ed by borrowings,
was a function of the growth of depreciation and profitz. Rates of , aw:h
of saving and 1nvestments suggested a disequilibrium position; rate of
growth of private investments depended heavily on borrowings. Private
investments grew more rapidly, at the rate of 10 percent per annum, than
the growth rate of total savings, which was 8 percent Again disequi-
librium was implicd here. The natural problems arising from these
forces were grcatly accentuated dunng the Third Plan period by the
Chinese incursions, which greatly incrcased defense expenditure, and by
the extremely bad agricultural years near the end of the Third Plan.
These problems can be corrected only by increased domestic saving and
by increased sgricultural production For the public sector, the growth
of capital expenditure depended heavily on a rapid growth rate of foreign
aid. This phenomenon, of course, may not persist in the future and it may
be necessary to increase agricultural production in order to denive higher
domestic saving Furthermore, public policy toward investments in the
public sector may nced to be reviewed in view of its unfavorable asset.
value added ratio of 7.7 as comparcd to 33 of the private sector. This
showed that the capaaity created in the public sector was underutilized
or else the funcuomng of the process of production was less efficient or
lacked proper management Tlis would have to do with the efficient
allocation of scarce risources between private and public sectors for a
better growth of capital formation in the overall industrial sector.

Relationships of agricultural production and prices with
economic aggregates and transfer of capital

The contribution of agriculture to the net national output declined
from 49 percent in 1919-50 to 43 percent in 1964-65. Even though the
proportion of the contnbution from agriculture in the national income
declined, it still accounted for a substantial share. Consequently, the agri-
cultural production and also the foolgrauns production had a high cor-
relation with the national income. The savings were strongly related to
national income and the natonal income to agricultural production.
Agricultural production almost fully explaned the behavior of rural
househio'd saving and had o statistically sigmificant causal relationship
with the domestic saving. The corporate saving's behavior was not in-
fluenced by the movements in agnicultural praduction, while that of the
saving in the urban houscholds and the total houscholds sector was in-
fluenced relatively more by the changes in agricultural production. Dur-
ing 1951-52 to 1961-65, the marginal tax burden for the agricultural
sector was overwhiclmingly greater than the maginal tax burden for the
agricultural scctor, showing the disproporuonate burden of additional
taxation on the nonagricultural sector to finance the development process.
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Thus the process of transfer of capital from agriculture to nonagriculture,
for which additional taxation is considered an effective means, was not
operative.

The agricultural sector paid only about onesixth of what the non-
agricultural sector paid in the form of taxes during 1950-51 to 1964-65,
whereas the incidence of government expenditure had been continuously
inacasing for the agricultural sector as compared with the nonagricul-
tural sector. There was thus a nst outllow of public funds on current ac-
count to the agricultural sector. Since the net contribution from agri-
culture has been dechiming, it would bz necessary to levy a relatively
higher taxation on the agricaltural sector to make it a functionally active
contributor to industnial capital form. tion

The investment per agricultural worker rose faster than productivity
per worker. Tlus was due to the fact that, among other things, the gov-
emment investment on agniculture duning this period was not highly
productive. On the other hand, the private farm investment and the index
of agricultural werkers increased more or less apace

Increased volume of investments and improved techinology wou'd have
to be introduced into the agricultural sector 10 increase prodluctivity and
production; this would hielp to increase agricultural incomes and thereby
the saving 1n the agncul ural sector. An ancreased production in the
agricultural sector would suz.ply cheaper raw materials to industry, which
would increase levels of industrial production, levels of industrial in-
comes, and conscquently urban corporate saving. In this process, 1f the
terms of trade became favorable to industry, the houschold wctor would
stand (o gain by paying less for agnicultural consumption itemns (food
grains and nonfood grains) and would thereby be able to save more. Thus
the saving of the entire cconomy can be pushed up by increased agri-
cultural production

The movements in domestic terns of trade (agriculture vs. industry),
were such that the marginal increase 1n agnicultural income was greater
than that of the industrial sector. Again, the movement in terms of trade
towara: industrial raw materials, as against manufactures, implied margin.
ally higher costs than revenues for the industrial sector, thus lesseming
profits and investment potentialitics The higher prices of industrial raw
materials and food grains in relation o industrial prices benefited agri-
cultural incomes. But, because of low propenaty to save, lower incidence
of taxation and lugher government expenditure, the role of agriculiure
as a means of contnibution for the transfer of income has not been
significant.

For a 10 percent changs in agricultural production, the farm income
changed by 7.5 percent, and for a 10 percent change in agricultural prices,
the agricultural income changed only by one-half percent. This indicates
that the effect of prices on agricultural income was far weaker than the
effect of agricultural production. Price affect income only in proportion

78



to the marketable surplus, which is a small portion ot the total output.
Therefore, in an economy where a high proportion of production is con-
sumed in farm homes, prices have litde relevance to the generation of
real income. In a sense, from the real income point of view of the farm
family, what is produced and consumed at home never experiences a
change in price. The utility can be assumed to stay the same. In addition,
when production falls, prices rise, and vice versa.

For a unit percent change m agnicultural production the demand (or
industrial products changed by onc-half percent. This analysis sugpested
that agricultural price increases had significant cffects on the capital
formation of the mdustrial scctor from the cost structure viewpoint. An
increse in the price of agricultural commodities, including industrial raw
materials — which raised the cost of production and resulted in higher
prices of industrial products — was a deterrent to increased demand for
industrial produdts.

The usual emphasis on increasing food' grains production alone has
been belicd by our analysis Food grains fonm 4 relauvely small part of the
household budgets of urban arcas. In fact the consumption of nonfood
grains such as milk and milk products, vegetables, fruits, eggs, meat, etc.,
was quite significant. Therefore it hecomes obvious that increased pro-
duction of food grains alone should not be overemphasized at the cost
of deterring nonfood-griins availability, the latter being so vi.al to the
current expenditure patterns.

Div=ct and indirect effects of food-grains production on
fermation of industrial capital

“Che development of the industnial sector depends on agricultural pro-
ductiot: agricultural production atizets the national income and is a
source .i supply of industrial raw materials. A decline in agricultural
production raises ag.icultural prices including those of industrial raw
materials. In the industrial sector, the cost of production is forced up,
which reduces profits and 1s thereby a disincentive for increasing in-
vestments. Raising the prices of industrial products, particularly consumer
goods, decreases demand, espeaially of risng feod prices consequent to a
fall in food production arc squeezing the budgets of industnal workers.
Under these conditions, if the wages of irdustnal workers were raised,
the increased wage bill, along with already high prices of industrial raw
materials, would dehnitely be mstrumental in reducing profits and capital
formation, and thereby retard the process of cconomic development.
Hence, increased agricultural production was crucial to the industrial
capital formation and to the process of cconomic development.

The elasticity of capital formation in the orivate industrial sector with
respect to moncs earnings per worker and the prices of industnial raw
materials were of the same orde.. clasticity coefficients being 4.5 and 4.1
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respectively. It was influenced most by the prices of manufactures. A one
percent increase in the manufactures’ prices was a great incentive to
increase investments by as much as 7 percent. An increase in these prices,
resulting in higher revenues were, therefore, outweighed by the accom-
panying increases in the volume of investment. Since we dealt with
absolute and not relative prices in this analysis the assumption of all
“other prices assumed constant™ was imphied.

The indirect effects of prices of food grans and the employment in
the manufacturing sector on the private sector industrial capital forma-
tion was diluted when both these variables worked through “wage bill*
and “profits.”” A 10 prrcent increase in the prices ot food grains increased
the wage bill by 14 percent and decreased the profits by 6 percent
and the capital formation by .1 percent. Industrial incomes, borrowings,
and the status of industrial production dud play a sizmfican role in influ.
encing the capuital formation in the private industnial sector.

As the revenue account was squeczed (asunung expenditure as given),
the revenue was increased by rusing tanes. This increased revenue along
with the "bortowings™ lormed the supply of investible funds by the gov-
emmment while total government spendings rellected the demands on
government resources With ancreased supply of resources, the capital
expenditure tended to increave. Agaun, with an increase of | percent in
total expenditure, capital expenditure, which was a part of total spending,
also increased by 93 percent Therclore, the capatal expenditure in thas
case was affected by both supply and demand of public resources

The total wage bill of the government sector increased more because
of the expinsion in the employment magmitudes than the increases in
money wage rates. Tlus was shown by the celistiaty cocthaents, namely,
that the wage bill increased by .7 percent and 5 percent as a result of a
1 percent increase in employment volume and food-grains prices respec-
tively.

With the increase i food grains prices, the salaried class, of which the
government sector was a sigmificant contnibutor, demanded lugher wages:
this raised the cost of government admin' iratton which, m turn, put a
squeeze on government revenue account Increased governmenr spending
and the conscquent strains on current account clled for increased borrow-
ings which again affected poutively the total spending as well as the
public capital expenchiture The clastiaity cocfhcients showed that for a 1
percent increase in fowd-grains prices, the increase in capital expenditure
was 1.5 percent.

The prices of [ood grains which are related to the inden of consumer
prices and then to money carmings did have a ugnificant inflluence on
capital formation in the public sector. T'he role of foxd-grains prices in
the private sector, on the other hand, was not as important. The relation-
ship between moncey carnings and prices of fod grains involves complex
lags and, to a certain extent, was dependent upon the level of dearness
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allowance. Rise in cost of living., which was mostly Jue to a rise in the
food prices, was adjusted with a certain time lag: this lag being different
for public and private industrial sectors’ employees. The identity of dear-
ness allowance in the money carnings being not as clear for the workers
in the private industrial sector as for the public sector employees, the
current effect of food prices was more pronounced on the latter. However,
the nature of lags will have to be worked out before the effect of food
prices in the rapital formation of the respective sectors cun be completely
evaluated.

References

Articles and Books

1. Audley, K. K., and Sundharam, K. P. M.
1964. Public economics. Rattan Prakashan Mandir, Delhi.

2. Bhargava, R. N
1962. Indian public finance. George Allen & Unwin, London.

3. Bhat, V. V.
1959. Saving and capital formation. Econ. Devel. and Cultural
Change, Vol. VII.

4. Chand, M., and Misra, S. D.
1950. Industrial organization in India. Premier Publ. Co., Delhi.

5. Chaudhuri, M. R.
1962. Indian industries, development and location. Oxford Book

Co., Calcutta.
6. Christ, C. F.
1966. Econometric models and methods. John Wiley & Sons, New
York.
7. Dar, A. K.

1968. Domestic terms of trade and economic development in
India. N. Y. State Coll. Agr. Intnatl. Agr. Devel. Bul. 12

8. Das, N.

1962. Industrial enterprise in India. Orient Longmans, New
. Delhi.
9. Daua, B.

1952. The economics of industrialization. World Press, Calcutta.

10. Due, John F
1963. Government finance — An economic analysis. Irwin Series
in Economics, Srd ed. '

81,



12.

18.

14.

15.

16.

17.

18.

19.

21.

28.

24.

Duessenberry, J. S.

1958. Business cycles and economic growth. McGraw Hill Book
Co., Inc., New York.

Nunlop, John T, Jr.

——.  The movement of real and money wages. Lcon. J., Vol. 48.

Fei, ]J. C. H, and Ranis, G.

1964. Development of labor surplus economy. R. D. Irwin, Home-
wood, 11l

Fei, J. C. H, and Ranis, G.

1961. A theory of ccon~mic development. Amer. Econ. Rev. 51,

Friedman, M.

1959. The demand for money. In Some theoretical and empirical
results. Natl. Bur. Econ. Res. Occas. Paper 68.

Gandhi, V. P.
1966. Tax burden on Indian agriculture. Intnatl. Program in
Taxation. Harvard Law School, Cambridge, Mass.

Goldberger, A. S.
1964. Econometric theory. John Wiley & Sons, Inc., New York.

Gulau, 1. §.
1960 Rewurce prospects for the Third Plan. Orient Longmans,
Bombay.

Hasan, Parvez
1962. Dehicit financing and capital formation: The Pakistan ex-
petience, 1951-59. Inst. Devel. Econ., Karachi.

India Investnent Centre
1962. Invcsting in India...Ba.c facts of the Indian economy.
New Delhi.

Jafle, A. ].
1957. The growth of private and public industries in planned de-
velopment. Intnatl. Coop. Admin.

Johnston, J.

1963. Econometric methods. McGraw Hill Book Co., Inc.

Johri, C. K.

1965. Monciary policy in developing economy. \World Press, Cal-
cutta.

1966. Joumal of Industry and Trade. Dir. Commerc. Publicity.,
Min. of Commerce. Govt. of India, New Delhi.

Kendall, M. G.
1948. Rank correlation methods. London.

62



LR

52,

3.

5.

$9.

Keynes, . M.
1986. The general theory of employment, interest, and money.

Harcourt, Brace and Co., Inc.

Klein, L. R.
1962. An introduction to econometrics. Prentice Hall, Englewood
Clifis, N. J.

Lewis, W. A,
1955. Theory of cconomic growth. Geo. Allen & Unwin, London.

Lewis, W. A.
1954. Economic development with unlimited supplies of labor. In
The Manchester School 22,

Malenbaum, W.
1962. Prospects for Indian development. Free Press.

Mann, H. B.
1945. Non-parametric tests against trends. Econometrica 18.

Mellor, J. W.

1967. Towards a theory of agricultural development. In Agricul-
ture and cconomic development, Ed. by Bruce F. Johnston
»nd Herman Southworth. Comell University Press, Ithaca,
N. Y.

Nicholls, W. H.

1960. The place of agriculture in economic development. Paper
presented at round table conf. on economic development,
with particular reference to East Asia. Gomagori, Japan.

NBER
Problems in capital formation. Part II. In The measure-
ment of capital cocfficients and productive capacity. New
York.

Nurkse, R.
1955. Problems of capital formation in underdeveloped countries.
Oxford Basil Blackwell.

Panse, V. G., and Menon, V. S.
1961. Index numbers of agricultural production in India. In Ag-
ricultural situation in India.

Patinken, D.

1948. Price flexibility and full employment. Amer. Econ. Rev. $8.
Pigou, A. C.

1953. Theory of unemployment. Macmillan & Co., Ltd., London.
Raj, K. N.

1948. The monetary policy of the Reserve Bank of Ind/a. Nadl.
Inf. & Publ,, Ltd., Bombay.


http:monet.ry

41.

42.

48.

45.

46.

Reddaway, W. B.
1962. The development of Indian economy. Richard D. Irwin,
Inc., Homewood, 1ll.

Sethi, J. D.
1961. Problems of monetary policy in an underdeveloped country
with special reference to India. Asia Publ. House, London.

Siegal, S. ,
1956. Non-parametric statistics. McGraw Hill Book Co., Inc., New
York.

Tintner, G.
1952. Ecorometrics. John Wiley & Sons, New York.

Tobin, James

——.  Money wage rates and employment. I/n New economics.

United Nations (Statistical Office)

1953. Concepts and definitions of capital formation.

Vanek, J.

1964-65. Workers' pro”t, participation and Keynesian equilihrium.
Weltwirtsch. Arcaiv.

Stacistical Publications

47,

48.

49.

51.

52.

58.

Central Suatistical Organization
Monthly statistics of production of selected industries. Govt. of
India. Dur. Indus. Statis, Calcutta.

Central Statisucal Organization
Monthly abstract of statistics.  Govt. of India, New Delhi.

Central Statistical Organization
Statistical abstract of India.  Govt. of Indi., New Delhi.

Central Statistical Oiganization
Annual survey of industrics. Gowt. of India. Dir. Indus. Statis.,
Calcutta.

Central Statistical Organication
Estimates of national income. Govt. of India, New Delhi.

Central Statistical Organization
Estimates of gross capital formation, 1948—9 to 1960-61. 1962,
(mimeographz=d). Govt. of India, New Delhi.

Ccentral Statistical Organization
Proposals for a revised series of national income estimates for 1955-
56 to 1959- 0. Govt. of India, New Delhi. 1961.

2]


http:Stati-stic.al

55.

57.

61.

62.

63.

65.

67.

Directorate o' Economics and Statistics
Agricultural situation of India. Minis. of Food and Agr., Govt. of
India. New Delhi.

Directorate of Economics and Statistics
Bulletin on Food Statistics. Govt. of India, New Delhi.

Directorate of Economics and Statistics
Economic survey of Indian agriculture. Minis. of Food and Agr.,
Govt. of India, New Delhi. 1961,

Ministry of Labor and Employment
Indian labor statistics, 1961 and 1966. Govt. of India, New Delhi.

Ministry of Labor and Employment
Cabinet sccretariat, national sample survzy. Gowt. of India, New
Delhi. Various reports.

Ministry of Labor and Employment .
Indian labor yearbooks, 1952 to 1965. Govt. of India, New Delhi.

Ministry of Finance
Economic survey, 1965-66, 1966-67. Govt. of India, New Delhi.

Ministry of Finance

Reports on family living surveys among industrial workers, 1958-59,
at important industrial centres. Govt. of India, New Delhi.
1965.

Ministry of Finance
Budgets of the states and the central governments. Govt. of India,
New Delhi.

Office of the Economic Adviser
Weekly index of wholesale prices. Minis. of Commerce and In-
dustry, Govt. of India, New Delhi.

Office of the Economic Adviser
Reports on consumption expenditure of agricultural labor house.
holds, national sample survey. Govt. of India, New Delhi.

Planning Commission
First Five Year Plan. Govt. of India, Delhi. 1958.

Planning Commission
Secund Five Ycar Plan  Govt. of India, Delhi. 19%6.

Planning Commission
Third Five Ycar Plan. Govt. of India, Delhi. 1961.

Planuing Commission
Mid-term appraisal. Govt. of India, Delhi. 1968,

85



69.

70.

7.

72,

7.
74
75.

76.

78.

79.

Planning Commission
Review of the First Five Year Plan. Govt. of India, Delhi. May
1957.

Planning Commission
A reappraisal. Govt. of India, New Delhi. 1958.

Planning Commission
Inter-industry table, 1959. Unpub. study of Planning Commission.
Govt. of India, New Delhi. 1968.

Ministry of Finance and Burcau of Public Enterprises
Annual reports of the working of industrial and commercial under-
takings of the central government. Govt. of India, Delhi.

Industrial India. Annual numbers.

Reserve Bank of India
Monthly Bulletins, Bombay.

Reserve Bank of India
India’s Balance of Payments, 194849 10 1961. Bombay. 1968.

Reserve Bank of India
All.India rural credit survey. Vol. I, Part 1. Bombay. 1956.

Reserve Bank of India
Reports on currency and finance. Bombay. 1931-52 to 1965-66.

National Council of Applied Economic Research
Rural houschold survey. New Delhi.  1962.

National Counacil of Applied Economic Research
Measurcment and analysis of saving. New Delhi. 1962.

National Council of Applied Economic Research
Saving in India. Ncw Delhi. 1968.



Other Publications Reporting Research on the
Economics of Indian Agricultuwie

This study is one of several of the Indian rural “conomy carried on in
the Department of Agricultural Economics at Cornell University.

The following studies have been publiched in this seriey:

l. Uma J. Lele and John W. Mellor.  Estimates of Change and Causes
of Change i1n Foodgrains Production, India, 1949-50 10 1960-6].
Cornell International Agricultural Development Bulletin 2.

2. John W. Mellor and Bruno d- Ponteves  Estimates and Projections
of Milk Production and U «¢ o) Concentrate Feeds: India, 1951-1976.
Cornell International Agncultursl Development Bulletin 6.

3. Th“omas F. Weaver. Irrigation Evaluation under Monsoon Rain.
fall Pattcins — A Cage Study for Raipur District, Madhya Pradesh,
India. Corncell International Agricvltural Development Bulletin
10.

4. Ashok K. Dar.  Domestic Terms o Trade and Economic Develop-
nent of India, 1952-53 to 1964-65. Cornel} International Agri-
cultural Development Bulletin 12,

5. Ray W. Nightingale. The Modernization Decision in Indian Urban
- Fluid Milk Markets. Cornell International Agricultural Develop-
ment Bulletin 15.

In addition, several stvdies of Indian rural development have been
published in the Occasional Paper Series of the Comnell University-USAID
Prices Rescarch Contract, Department of Agricultural Economics, Cornell
University.

Much of the research on India perfoimed in the Department of Agri.
cultural Economics s summarized in a policy context in: Developing
Rural India: Plan and Practice, by John W. Mellor, Thomas F. Weaver,
Uma ]. Lele and Sheldon R. Simon. Cornell University Press, Ithaca,
New York, 1968.



